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CAUSE; the Professional^ Association for Development^ %e, and hsmgement 
of Information Systems 4D 'Higher 'Education, helps' member institutions 
strengthen* their 'management capabUities through improve^d. information 
systems. ' . , . • 
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Formerly known as the College and Univfersify Systems Exchange, CAUSE first 
organized as a volunteer association in 1962 and incorporated in 1971 y/i'th 25 
charter instkutions. . That same year the CAUSE National 'Office opened in 
Bou;der, Colorado with a professional staff* to serve the membership. Today 
the organization has grown'to 250 m'ember insUtutions with 900 member 
represenfatives and continues to grow at the rate of1o% & yeari 

* ' * ' . 

CAUSE^ provides, member institutions with many- services t^\ncrease the 
effectiveness of their administrative information systems. These serviced ■ 
include: the- Exchange Ubrary, ' which is a clearing^j^^us^'for non-proprietary 
information and systems coatributed by members; an Information Request 
Service to locate specific systems or information';' consiUting services to ] 
review ADP organizations and management plaijs; organizational ptiblications 
induing a bi-monthly professional magazine; an^ the^National Conference. - 

The CAUSE National Conference provides an exeelTent forum for the exchange 
of ideas, systems, and ext)eriences' among the many -speakers and participants.' 
The proceedings provide a conUnuing referfence-^to the many activities of thfe 



, Conference. 
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INTRODUCTION 
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In this decade, educational administrators have -beea faced with limited 
resources and increased f^essur^ toimake informed decisions. They have 
\be<*ome incneasingly relian) on information systems to satisfy managerial as 
wen as operational needs. An outgrowth of this environment was to view 
information^systems as m panacea — the ultimaYe solution to eyery pr6blem. 
With this perspective, administralor? have /frequently found themselves 
preseni^wUh inforita^on systems which sati^ied basic functions Jet did not 
, fulfill th^r original ^es^ectations, Th^^ appropriate compromise between 
.expecUtions and realities js an ever pre^nU^onccrn. Thus, the 1977 CAUSE 
•Rationed Conference appropriately focused on "Information Systems In Higher • 
Education:' Expectations Versus Realities"^ ' ^ ' ' 

- s * 

• Papers were .selected by the Program '(Sbonnittee for presentation at -the 
. Conference as<i-inclusion ifrThis publicsftion to emphasize the implications of., 
information systems in higher education, the development of iri^rmation ' 
. systems, and the ^mp5ct_ of information Systems on small colleg^ and 
universities. - , ■ ■ ■ ■ - 

• , S . ■ 

The contents of this document reflect the Coherence activities: the 

information Systems. Development and Management's Ejq)ectation|,Track;'the 
^Information Systems Benefit Analysis Track; the Sm^ CoU^e andlnforma-^ 
' tion Systems Track; the Vendor Presentations Track; the Contributec^Papers 
Track; tha^Keynote and General Sessions. *^ . , * - 

It is hoped that the readfer will derive benem from sharing ^he expenses of 
others and therefore, become more succ^ful in }the "devfelopra.ent, usei and 
management .of information systems in Wghel" education. • , - 
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"AN OVERVIEW OF COLLfiGIATE FUND RAISING" AND PUBLIC, piLATIONS" 
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Inflation continues to soar.^and institutional' deficits are 
omnipresent. Thus, fund raising has become even more' ' ' • 
significant for both state* and private colleges ^nd universities, 
J^at role can computer, sej;>v.ices play in^fund Raising and pui>lic ^ 
relations? Additionally*, tJiXoresentation will cover special ' 
re^pon3ib;ilities of collegiate\ased data processing, Wwell . 
as the joys and blessiitgs of working in higher educ^ijpri. " 'j 
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- , The primary, reason for my beink delight^. to here' ^ 
• is -my, bfelief.^ in the import^nc^e V higher education and ' the 
work that- you and I share together. If by talking about • 
what ihy colleagues in ^nd raising 'and public relations 
^ are'dbout, I can help you to enhance your role, in your ' 

^^llege'or university, I will be gratified. guess this 
is the right thing to do,^if we're doing.it together at 8:^0 
in the moi?riing. ' ' ; » ' . ^ 

4^ ■ <c ■ . . ' --^ \ ' 

^ The first thing I am not goijjg to talk about is inflation.^ 
I'm taking' it for granted' that we all have our own example 
of inflation, both personal and institutioffal. We're living 
in an age of pofcket' calculators and nothing in our po.ckets. 
to calculate. Incidentally, though, there's a very sure way 
to slow down inflation-. Turn it over' to the United States > 
Postal Service. , . • - ' 

It goes without saying- that inflation; continues to soar, 
ar.d' it take^ its toll in the form of causing your institution 
and mne to face the spectre of deficits. If it is a private 

^instittltion, it's a def'ici't in the annual operating budget. 

•:if 1:t is a public institution it's a/defic(t as it is manifested 
in the -state legislature and the wh6le Cost' of runjiing" a;i 
irfstitutions in the- state. In either evfeht, fund raising has ■ 

•become even more significant for both state and <pfivate colleges 
and"^iversities/ . , , • * • 



: As of last'^spring 250 collteges had plans to. begih capital:-", 
fund dfives; of one amouht op anothef^. This past. September. and 
October theP% were 7ruiviversities , Colleges, and medjcal' centers 
donducting large scale campaign?. -Ufge scale i?:^fined as a .• 
'•campaign that seeks a minimum ^of $15 millibn* 'Sow the aggregate'', 
_^ goal of these 71 institutions is $6 ,?92 , 730 , OOd Their progress 
as of two months ago is. $y ,l«,?-86 ,boo . ; Tvfelve of these^ 71-,colle^ 
and. universities have goafs of more rh an $\oo millVonUacK aii.j.- " 
eight are campaigning at the present time ''for more than $200 -' 
million. My own institution, the University 6f Southern California 
is one;of ^hese eight " institution/ that are seeking, sums irt "excess 
of $200 millBn. USC's goal of $265,3U0,q00 is^the fourth largest,' 
^^raiiing behind. Vale at $37Q million; Stai^^rd whose goal was met , 
•at*$j0U million-; -^nd Chi^^^at $?80 million.' " ■ ' • 

. ' 

. Now these are f igures an4 they are probab.ly not definitive 
figures-, for institutions that are engaged 'in' a major -capital 
campaign. This is a special; once in -a great ' 'while , 'major 'fund 
■r-aising effort arrd^ does .not -accouYit -for all tl^^other .institutions- • 
in the -country .;hat are in one form i^r an^Jfe'r. "continuing 'W -raise 
important sums of money $or. themselves on an annual 'basis . To 'put 
all this in a capsule f^vm 1 would sii.spect that nea^ily every- •; 
institution in^lrhe country is looking toward the "private, sector for 
the' purpose of receiving mpnie^ xo ai^ them In their mission and 
at the very bottom, line every instiruti<>n of highe^- education in 
the country has', a 'mechanism to recedW dollars Should, some^one 
contribute any sum to it. . . - 



• When you look kt the entire non "prof i't^ sector— which ' 

includes-. chux-ciies; museums, hospitals, libraries and so.onV/" 

as well as collegefand uniyersiti.es-fjgou find" that these 

; eleemosynary iijs.titations ar^. the recipients of the not 

inconsiderable sum,.- if I may -be permitted ^ double negative, " 

of $26 billion per year ih the United States . And 

incidentally,' it -has-been estimated that another' $26 billion 

worth of volunteer services are' donated f ach ,year tb these 

institutions. - So, . .the moyiey is out there and It is being'giVen 
l' ' '' ' .:. . . ^ ■. . » ■ 

If yours IS one- of the verytinieSt of ■ dnstitutflHf^ 

that- doesn't have someone looking out in one form or* another,. 

evr one b^sis-or another, for the yaising of money, then I ^ ' 
-^.certain^you. have ^omeone who ^serves in ^.^ubUc information'' " 

or public relations capkcity-someone Ohose responsibility It 
- is to interpret the^. institution to the public and to interpret 
;the public- to. the. institution, .^o my topi^is, what role can. 
computer services play in' helpi;is "institutions to gather " 
under-standing and support-what role can' computer . services play 
in funa raising and public relations? My answer will^be in the' 
form, of a desc?ription of what development officer^", fund -raisers, 
and public relatioh^ officers do:-wha? kinci^ "of actWrties they 
en^ge:iS---and to^ let.,y6u 'determine what ways • computer services - 
cany ay a role,, can augment Irheir activities for the "greater 
good and glory of the institution in question. ^' . ' . " 



u • ■ . ■ " . ' "" • . / 
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r'Koi>€ you'll f6rgivd-|be7wJven I tel^you that bits and 
■ • . • bytes; that hardWre and software, that^Tape "arive and disc • 

\t' ' ' dpive ^ajr^e hot part of • my daily vocabulary.. -Hal 9000 scared iae 
f •. , . a little bit afid, 'if it- weren't for C-3P0, I wouldn't 

understand a, thing 'that R2-D2. was saying. So, what I -can dd, • 
IS, to tell you', .the, kinds of things^ we typically do and need 
-. ^ "'^ do" #id leave it to ' your judgment and 'experience «n the.' ways 
■you can^help us in jiur activities. " . * 

First of all, I want to share a principle of cominunicatlon 

* ^ - - 

that is germane to everyth-ing that takes >piace in public 

' ,■ ' t ' ' - • \ 

relations and in fund raising, and! the\principle- is: that 

communication is best that serves a single target'au^ience : " 

^ More than any axiom I know, this one works. The more geh^ral 

^ ^o\x make your message, the less effective it' is'. fh6pe's"an ' 

_^4rpny . here, 'I think', for people who know how to use dompurers:, 

orf^the one hand,.^ compufer^ is considered by'/mbst to be one 

of the most i'mper^sonal devices' possible, on the other hand, a 

-\ computer can enp^^Tlis jifo make our raegs.ages have a human approach 

intimately personal. ' *' - 

The more sp^ific message^ is, directed (^'irectly to a 



and seem aimos.t 



, defined audience, ^o^^'^'^p ^ctomplish dert^^ : 

, th.e more ef fective^h'e--^ra^age is.' Advertising agencies spend' 
most af their ti^^^a^east fully, half of their time, in 
stiKlying the degtbgraphic9,:of 't^e mecji^ that they 'wilX_ "use in their- 
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, .caients' interest. Whether they are looking at prin/ media or 
. broadcast media, they are looking at demographics . -Via the^ • 
. liew^Yorkerv magazine,' where advertisers .hav^ stood '^l^ line over^ ] 
: 1>he years, you won't find an ad for Pro6ter and G^le/prq^^^^^ '< 
Instead, you will find ads 'for Tiffany 's and Li^c^n cLtinentals,-! • 
Similarly, in Good Housekeepinr magazine Saks Fiiih Avenue ' ' . 



d€ftlinep to pl^ce their' ads. 



It^^oes without saying that the best kijid of 



is. face to face. A phone ca^l is better than a mimo Ir a letter. 



comiiui^tation 



Letters targeted- to audiences thar. share ber'tain things \n^oommon^e ' 
better than letters that are addressed "to" whom it- maj concern." 

9 ' ^ i » - 

Let me take one kind of oolUgiate fun^ raising; ' jrhe alumni - J 

• ^""""^'^X"^ ""^^ an 'example 'of this communicati^ion ' principle- 
. that.-mt communication is best that serves a single target 

audience. The alumni are , common to all" institutions of higher ' 
X ■ learning and probably the^kind fund raising, that is most 

common to all institutions of higher learning is the 'annual alumni ' ^ 
appeal. One thing that all the members of this t^get' audience'^ ' 
have in common is ttie fact that they have graduated from or * .' ' ,/ 
, .attended ^the same institution and so a letter to this group^as 
•this fadt as a giv^n. But that oug-hf ^nly to be the start of 
. improving the comninication and targeting it. to the recipient- and ' 

• . probabli. in this area of fupd' raising in colleg^'s-and universities ' 

is where; creative data systems -can "have the largest- impact. 
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"A-^:':, 

-i* ' Let's* ask some- itifesti^ns about -this list of alun^i.. 

jf- Ought .there to' |>e, 4 '''4if Inference in^Tie. cojoinunication that we 
\ . send to the 'perso> graduated dn Juh.e, as??, as opposed ' 
• to the person who' ^graduated in June,. 133 J*^. 'The answer' ' ' 
Obviously i^-, ybs^.l^ei^e ougjit t6 a>/ a diff^ The - '. 

- person who g^- out 9f . school laSt 'Jun6 -may sf-i'lrl be looking 

a job. ^Be^ay borrowe^heavi'ly to pay his tuition •' 

or hi-? room and boarder for^s books. 'Th^'alumnus who is 
- ' in his '50 's, I hope /-W^-^aa^. his" mark iYi society. If he is 
to have accumulated any wealthy he has accumulated it already. 
■'The same letter obvio^slj^ sliouM "riot go to each alumhus. <- 



+^ ^ More questions. ^ Ough't. there, to be differences in the 

• letters th-at are 'mailed to -those alumni who have' contributed 

consistently -oyer the years from" /letter^ to those alumni who 

have never qpn.tributed at ^all? ^Should the person who. attended 
' i • ' ' ■ / . . '. . * ■-- 

.your institution for a full foiir years 'receive the' -lame 'appeal 

' . ■ , \. . . • ■ ' ..^ ' . 

that a person wtio^ transrferred in^o your .institution in his 
senior, year and graduated ^ter dijly one ydar 'receives? It* 
goes without saying that .tjie kind of fund* raising that is most 
susceptible to 'beihg aided l*y s6phisticated information sVstems 
the direct-by-mai:i cam^i|n9^- things like the' alumni fund, ' 
or the parents campaign.^ To use the parents • as anotl)er example; 
the parent, of a student Pho is on- a full scholarship either 
ought not to geX a .letter *sQliciting funds at all, or ought to ' 
get, certainly, guite^ a different appeal from the 'parent of ' 
greaf wealth and substarrbe, \ . ^> . , " 
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You have t^o s-ijDultar»eous tracks" in alumni annual ■ . ' 

N • • • ' • , . • ^ 

giving. ^One track is.toget a graduate to- give for the first " ' _^ 

tifiie--donor acquis itidn^ Th'e' other track is to get a donor *V ■ \ ^ 

:.whi has; given before, to We.,se'th^. size of his gift.-donor ' ' ' , 
upgrading. It»s this -^oW upgrading that undergirds fund ^ ' ' 

raising at most collegiate institutions. . ' • " . ~ 

,At the University pf Southern California, the staff \ V ' 
tr/es to upgrade. a donor until' he or she is at or near the , \ ■ ' 
$100 level.. Then the 'donor is a bandidate 'for one of the . - " ' 
University's 31 suppprt Voi^s each of whose b^sic toember^hip ■ 
dues is $100. ' The concept of support" organizations started at ' ; " " 
■ use 23 years .^go with three members in one group' for the School 
.of-'Dentistry.' Ifow 1?;715 men and women" belong, to 31 groups.^ . 

Th% largest, Salerni Co■llegiui:^, f or^ the STchool of Medicine, has ; - 

. 1,761 ^mber^. I happen to be'president of the newest support" - 
group, an'd therefore the . smallest ,^ with 106 mefnbers-^the University 
Staff Club, which is. made up principally of staff members of • 
the University. ' • - - • * ' " \ 
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.^f.^ .W.^^- -\, "^^^^ support groups there 'are gift levels 

1 higher than $100. When donors 'in -Support groups are' at 'the ' ' - 

• .450_0 level,^they»r^^ thin asked. to consider membership in the ^ 
premier support groups:'. Cardinal -g Gold for athletics, at $750 
and the USC Associates for university-wide academic enrichmehf ' 
at^$iaoa: Corporations and law. firms, and the like are invited ■ ' 
to' ifiembership in group> designed for 'them whose dues jBtart kt ' ^ . 
$Z56'0 per year.- ' \ *' ' • ' I ' / • 

^ . ' \ X7 ' ^ — ^ 
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, ; . . As you would expect, the $1000 a year Ass-ooi^teOave ' 
^ ^ , $lD-,000 ^^d ^io;o6o categories- of membership; and - so o^^ Itls. 
• o^yious that these pmbers are looked at most closely as 
,^ - ^ . pf^ospective^ donors for large-scale gifts as required by a . ^ 
. ' _ capital campaign, y which I'll outlinfe 'in a moment.' \ ' ' ' \. 

'^^^"Shout kll of this, there is a Research aijd List ^ " ' 
Department .gathering, compiling, and storing inforjnation on 
--corporatitJns , foundations, and wealthy individuals. 'The ' ,■ 
information is rather detaiaed--sometimes -you feel you]re >. 'j 
. . reading an F.B.I, file.or something frim. th^ inner ^ece^es ' ' 
of the C.I.A. l'.»don'tJ^ow^ that Vou would want to cojaputerize 
thi^, informalioj^, but whar you would want in your ^ta banks ' 
is the dollar evaluation that has been made on tbise wealthy 
' , ^ individuals. That is, |1r. X-.is capable of making a gift in 
^ excess of ' $50, o5o' and Vifs. Y can give ^2Q^ ,000 Without feeling 

any pain. * • ' o 



Research and" List in formation .'as well .as leads received 
from advertisements in^^maillngs , ■ are used by the" people on 
staff r^o are concierned with the category" of .deferred giv,ing— 
wills, and bequests, charitable remainder truJts, unitru^ts, ' 
and the like--which we call^ Donor Financial Planning. 



IS — 



ERIC 



.8 



I. 



.r 



^ What is the characteristic of a capital campaign? Firs;t 
o.f all, a relatively large sum of money is being sought. ; 
Secondly, it is being^ sought over a.period" of*time, usually'' 
no fewer than 'three years. The average is five to seven yekrs, 
sometimes longer. Another characlreristic is' that -there are ^ 
.goals, the attainment of which is being sought. An important 
characteristic of *japital camTaigns is that the lar^e §ift ' ^ 
makes .r^breaks the campaign; Thus, 90% of your ^oal^ comel 
f #a 10% of your donors . Perhaps in other campai^s the 
.figures will be 801 of your goal coming from 20% of your' 
donors-but in either ratio one ca^i see that the large ^ift 
^ is crucial, 



. , In our drive at USC for $235,3U0,000 _from private sources, 

the development officers have determined 56% of that amount 
will have to .com^ from 2& gifts in the range of $2.5 million 

$15 million and over. Another 55% of the $235.3 nJaiion 
will have^to come from 275 gifts in $he range of $100,000 to ' 
$2,499,999; So you c^ see we are saying that 91% of our goal 
will come from 301 gift^, the other 9%-or $23^34d,O0O-->will 
take 175,000 ^*fts. . v- ' 

^ Now, ther4^s a sequehce that, ideally, should" be followed 
in a capita/campaign-/ And the sequence is from the" ihside' out 
^ ^d_from/^e lar^e gifi: down.^ Wha^do we^ean by the, inside out? - / 
, We W we ^taxtt with the people blosesf to the institution,* * 
'u^ly th6 tkstees or .rekehts, who ar^ expected to 'giv^ doliS^s 



/ 



• themselves to t^^e undertaking in order fpr them to become 

■ ^ successful solicitors df someone else ' s mofiey.- So, uiually 

'before a.Ccainpaign is. laurjched , Vhe regents or' the trustees ■ 

-or -whatever the governing bo<%is— the l^dy closest to the 

instritjition— have^licited themselves and ^kve'made 

significant doUar contributiQns to the institulit>n . Th'e "' 
. • < • v#, i 

inside then go. outside. 

. Now, from the big gift dqwn". By the -same 'token, you 

want to have in hand a certain number of the large gifts and 

I * ' 

you seek^th.e lapge gifts before you puogressively seek 
smaUer ones.. ■ The big gift becomea the bellwether, tl^ 
criterion: by which- .other gifts are judged, the standard 
against which -other donors are measured. ^ I used the word " 
volunteesr a few moments ago and, indeed, capital c^Hghs'v' 
% P ^ ^ y oluntee r oriented. That is, the staff, 

c • ^ r 

people like me" at universities,, characteristically do not ask, 
' f^ money.'- Our job is to do the staff work, to do the research 
to put together the proposals, to clefar time on the volunteers' 
calendars. -The volunteer is typically the trustee, the pfers.tjk 

* 

with weaTth who will then go a^fter his peer or hei^p^er so as ' 
to receive money for the institution. , It is a peer g^oup ' 
tmdertaking* - . » - * 
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The one program that" >,as less involvement of vSlunirs 
typically is the alunmi fund. He^e' the letW Ure usually 
^prepared bj^ staff; the lists are Wed ou^ by ^taff , the^ , 
materials are 'caused to be printed by staff/a^Ki the. volunteer / 
Play^less of a roie. -But in the y ge giff fund raisihg, 
whicjTmake or break a .ckmpaign, which n^e 'or break In 
institution, it's the volunteer that counts. 
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From the alumni fund through the" capital campaign, * . . ' 
s^histicated information' is .^quif^ed on alumni, on friends . . ' 
and; potential friends, on doh(^s and potential donors. We 
need to be able to store arid re^iieve historical and, current 
inf<.r:^ation. need to conduct /dfrect marketing tests', to 
analyze the importance of "the t^^ts and to learn^rom tVem. 
W6 need fail-^af^e. systems of. receiving gifts. and \qc^^g " 
for them. We ^pe'ed accurat^» and timely' billing for pledges. 
S^nce nothing works better than saying thanks oft'en, 
. information systems must be dep^lp^ed so that gifts can be 
acknowledged, and so that benef^iors -can ^e reported t6 regul'arly. 

Now, let's talk a few minutes about public -^elationsan ' 
cplUges ahd universities. As I s^id at one mo4ht 'in the ' 
beginning, the job- of the- public relations deparl^ent- is to' - 
interpret the institution properly to its various constituencies 
ahd, in turn, to act as a channel for the 'perceptions, needs, 
concems of tiTese publics. The be'st^ public relations' involCes- 
two-;^y^:nmunicati6n.-and has^ as its basis good performancr, ' - 

re^onsible perforiance. ' — 

• ■ ' • < 
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_ -^©w,^ when interpreting public opinion for an institu-Tion , 
it » 5 important tp have accurate gauge .of that opinion and 
h^r« it WQuld seem to me a. Sip.nif i^ant role can be played 
by information services, Jy inforniation,-Wocessing. There' ' 
.is a hierarcl^y of publics thdt "the college br Wversitr has 
And the reason I say hierarchy is that I believe tjiaf with 
finite resources, i.e., limited dollar? and peoj>le, and with 
the impossibility of reaching all the pvfblics with equal 
effectiveness, it is important 'that each in^itutioii— or each ^ " 
public relations person in each *in5titution--aetermine "the " 
appropriate rank order or publics for the institution and devote 
the lion's share of * the resources to that _gublic to produce, the 
most efficacious program possible-. As I say the priorities' 
will be different from one institution' to another. In k private 
institution such as my own we place the major part of our effort 
. toward puhiics that are spelled with I dollarsigrift That is, 
use doncetitrat^s its * attention on those constituencies that can 
most contribute to the* financial sol<vency of the University. So, 
prospective donors dre -at the top of our list. And prospective ' 
-tuition paying .students- are'*, also. . In another institution ,. the 
general -public will be the most inq)ortant one. In still another, 
legislators will head the list. "The publics which colleges and'' 
universities have are thevs'ame. - In no particular- order, they^aVe 
students'; faculty; staff trustees (or the regents Or the • ' 
governing body); coi^nity; parents; aluinni, prospective- ^ ^ 



students, and their parents; past, present, and prospective 
donors; opinion leaders'; philanthropic foundations; • ' 
corpprationsjtother edijcationai institutions at secondary ' • 
^ and pqst-seco-ndary level^' the acacj^mic communiti;; legislators 
• and governmental officials at city, 'county, state, anc? federal 
levels; -and the'general public.- t ■ , '* . 



An importan'^ thing to learn from these publics that one ' 
communicates vrith is how^ell they're being communicated with . 
.And, so, measurement of the effectiveness o:^ public relations 
is a crucially important things measurement in the form, of ' 
opinion polls, where they are germane,' TOeasuremeht in the form 
of readership surveys of individual publications so as to be 
certain that each publication is dcying the job it waa intended 
to do. And of paramount importance , it meeting the r^deirs* 
needs? Or, at least, the older, richer readers' needs. 

There's no question that information technology can be 
.of significant aid in the conduct of" public relations programs. 
In fact finding, 4n helping to determine alternative strategies 
and their cost anc^ ^^^^ factors , and ^sisting in evaluation^ 



Measurement of the efficacy of US^'s ptilic relations 
activities is made on ^ contimlous basis by sucli m^ans as 
countirr^ dollars received by the mp^sxty , utilizing the 
services 'of reputable publf^^iniori survey firms," .by ^eader^ship 
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*gtirv&rs, an4 by employing clippinTg services, ks well as 
assessments of general attitudes toward the -University. 



In closing, I want to point out that those of us itf 
puljlic relations or fund raising in institutions of Viigher 
learning, and those .of us in information systems in" institutions 
of higher learning, have a special respSnsibili-tyv Akd the 
special responsibility comes from^ the fact— and 1 Wink that ' 
this is to our real advantage— that the general p^lic, that 
people m general, »loo)c to us as the standard of ejtcellence/ 
We are the ones that purvey 'the truth; we"re the bastions* 
of unbiased )cnowledge. And 'so, in written materials, our 
verbs must agi'ee with our 'subjects , our infinitives must not 
be split. 'Similarly, our information systems must be equally . 
perfect, from our mailing labels to our gift retrordV. Nothing 
destroys a single personalized computer letter more thoroughly 
than r^c^iving its duplicate. • ' - ^ - 
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People belieye that computers were invented in colleges 
and 'universities. While they^re willing to accept some error in 
th*ir Shell card billing or .in their statement from Sears (and , 
not much of that), ^ they expert computers based in colleges- and 
universities to be paragons of accuracy and fact. In keeping 
with the tjieme pf this conference, perfection from collegiate 
based' computer services *i6 an- expectation which people have; 
we haye to make cejjtain' it is- always a reality ..' -Indeed, let 
if never be said that ours, is a house of iir compute." 



But if neediog to strive for' perfection* is a , 
dis;advant^age-and it isn 't-of. working at an -institution%f 
higher learning, it's a relanvely minor one... Because .together 
, we ^har^ something that is probably the l>iggest fringe, benefit' " 
of ^11 and that, of course,' is working -for in. 'institutioh in - V 
society that performs a socially wor^thwbile purpose. People 
are better for having gone to college, and people in information* 
systems in particular know this ieeause* you work in. higher 
education at a personal financial sacrifice compared to what ' 
your salary and perquisites would be in industry. 
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Our institutions of higher learning, indeed, are the' most ' 
secure home of "hope for the. future of society. In them we 'apply 
rational thought to the solutions of the ^.eat^ problins^ and 
we sear^ constantly for new' truths. In them we seek the cure 
-for the common cold, and for cancer, and the cure for 
international war. We seek yays of -turning urban existence 
into meaningful civilized living." We strive to learn-how to 
build better bridges, write better laws, p^acitice better' medidine 
We store knowledge, and *?e nurtiire it. 
. We disc6ver knowledge, and^ we ,share. it * • 
, ,We resplfc: knowledge, and we are its cha^ioins: v 
. In sho?t, v?e are in charge of man's heritage in its passage 
across the generations. Our . goal is to advance "this . her itage and 
thus to advance the cause.of maijkind/ This is the mosV worthy of- 
purposes. And it is particulary appropriate for the membership 
of CAUSE to .advance the cau6e of man, as it were. 
Thank you. * • • ' 

■ . •• 25 - • 
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*This pap^r presents the Jiigljlights of the developtaent^^, 
of the student records information^system at the Universitfy 
. of Kansas. The stud^ent records information system includes t 
subsystems for processing admissions, enrollment, registra- 
tion, course descriptions, class timetables 3nd permanent ^ 
records as well as demographic student data. *The systeia in- 
corporates the use of both batch and« on-line processing to ' 
maintaiVi-the integrated data bases in >/hich this information 
re&ides. ^ , ^ - ' - 

Our -ultimate goal is Co provide, in a sophisticated an^ 
timely manner a. more accurate and realistic assessment of ' 
. information on 'students and courses at the University of 
Kansas by m^ans" of logically related data- bases"'. This paper 
•vd:ll outline th.efeankyti^al design considerations an^ trade- 
offs involved iti developing and Implementing, a syston which 
meets the current demands of the University oJ^KansaL yet • 
is abl^ to -absorb, with minimum impact, procedural cha^JS^^ 
,in infoxnn^tiofl flow, , ' ; i 



\ 
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-.1 \ 1: INTRODPCTION " / - - 

The University «f Kansas is icurreritly in the pro.cess of 
,esi|ning and Implemenfeing an 6n-.line integrated student 
records information sys'tem" (SRIS) , This paper discusses the 
major design advantages l^sociated with implementing this 
data^base system. The approach that was taken in designing 
•this system was to identif-y all f uncjtions whiqh were to be 
incorporated within the system and concurrently identify all 
the data el^ents associated with the system,' .The S^Igrated 
data bases were designed after the data elements were identi- 
fied. The evolution .of detailed specifications for -each of 
the major 5ub-systemk .followed the data base design phase,' 
1^ This^ system is being, implemented on an' IBJ^ 370/148' ' 
operating in an OS/VSl environment utilizing IMS/I^I and 
CICS for the on-line support. Attachment A presents a 
tschematic overview of the final data base "design along with 
a brirf- explanation- of the logical relationshipCof the data 
base structure. . . 
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. DESIGN boNSiPERATIONS - The A bilit:; to Absorb Procedural Chan ^.. 
, The overriding goal i>i SRIS-'vas Che," design, "of a system- 
capable* of withstanding procedural changes kthin the Office, 
^ - of A^dmissions and Records and/or changes .dictated hy^t^e 
' State Baard b£ Regents. ' In designing an integrated, data ' 
base which can withstand' major procedural and/or reporting^ 
. • ■ changes, the logical, relationships .which are an integral 

N part of the data must continue to represent the data relations 
. otherwise, the d-ata base would^need to be .totally r^-designed 
) . to allow for those changes, which would require a massive' 

•^-progrannning effort. 

User Control Through On- line Entry and Update of Pat;. 
• One of the easiest ways for the user to m^ke procedural 

■changes is througb< the sequence by which data is- entered and 
.controlled in the system on-line entry an<_ inquiry. The 
y .,. reporting capabilities are cdri^rolled by the u^er requesting' ' 

her/his batch reports once the data base ref lects.'the point ' 
on time for which the report is to be current. In effect, ^, 
this gives the user- substant-Lal control in determining tlje 
. . sequence of evertts in a complicated pirocess. However, user 
' -control of^ the sequence of procedures can only be established " 

' ;4f ti^e on-line .programs hkve clearly defined functions so- ' 

^these programs can be easily manipulated i.y ^he user' 
^ <^«>roViding the user' with more meaningful procedural altema.- ■ 
' ; l^ives increases the- user's power to manipuUte the system ' ' - 
- ^ ^°^"sp.dndingly -reduces the demands for system dr pro'! " 

; gram taodification. ■'. . ' ' * ' . ' 
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Another advarftage of on-lin; user i-nteracticn in"this 

1 

.pafticular data base environmer^ i;s irl "the availability o% ' ' * 
•editing criteria which is " automatical! v builT into this •• t 
structure. - For example.' if the user attempts to enroll a 
.fetudeht in a course whidh is.not be^ng" offered for the 
"specified" year and term,' the transaction rejects.' This is 
a further valid^ion than most conventional edits. The term* 
"specified" is an important concept beciuse.this is the 
means by which on-line pre-enrollment tan be implemented 
a.e. by adding an^ individual to a cour^ which is being 
offered for a. future, year and t6rm) . . ' ■ ' 

A second exampU of internal edit checking is illustrated 
in the maintenance of the maximum class size field and. the 
number of students currently enrolled fie Id. ^ The system 'has 
the^ capability of only adding a specific nxsnber af s-tudents 
to a particular section -^ a course, since the maxima class - 
. size is maintained in the' section segment of the data base 
• along with the number of students currently enrolled. -The " 
field which contains the numbe'r of students currently enrolled 
is updated whenever a drop or add transaction is. applied to . 
•the systepi. Utilizing the logical relationships, as exemplified 
in the maintaining of .an exact correspondence between 'the ' • 
number of students eprplled flSld for a section and the ' 
actual number of. students, enrolled in 'the section, presents } 
to the user an accurate re'f lection^of .the' relationships ' 
among related data elements in the data base. " - ■ 
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■ Related Student Fun^tldns Accomplighed Through 'Qn^' n^, ^ ' 
line Program ' ' ■ i' . ' 

J ' 9n'line entry "id .inquir^!" of information by the user is' 
furtlier eased W .clarified by the design. of 'on^' §n-li^e ' ' 
program which is'c^alle bf modifying a student's ^nrollmervt. • 
^ dropping ot, withdrawing- a student., and pre -tolling a 
student. : ■ \ : ' .' ' ^ 

^Having single "'^rogram^^perform' one .generalized function 
^ ^has significant} consequences. The u^er benefits from- this 
. approach by gaining' familiarity with a .ingle sef of procedures 

tp^erform sevetai/ tasks, which results in a natural cross- 
' training of office staff and reduces the initial training 

requirements associa^t'ad' with .implementing a new system. The ' 
data prpce/sLng staff benefits by this single program approach 
• through ease'of ^ram maintenance, .since there is less , 
code to- Maintain „jn|||^e- cod. corresponds to th. user's view ' 
of ^the' function . - _ . ^ " 

j^onventio nal Edit Validations 

Of course, the system performs, the conventi,onal edit 
validations. agaihstde^ographicftl data. This acco=>pllshed - 
in •t«o .ways depending -.^b, the volatility of the data. ' 
Static data .edits i^.such as ti,e edits performed on a field 
. sach-^s SEX, are hand-coded ;int<. the'-programs . Those fields' . 
whose edits vai-y from perm to tejm (e,g; instrictore, .current 
year and term) are Validated against a key-seqaended V.SAM 
file (which is called the system-control file).' The maintenance 
of the system control "file, is controlled by t'he us-er's office. 
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It ..should' "be 'noted, however, 'that even though , it is trie c 
- user's responsibility tp maintain the content of the system /' 

control file, the data processing staff would need to be 
^•utilized in the event of a change in?, major coding scheme ^. 
• for any of .the in|prmation stored on the systelm control . ' 

file. . . ' - f/*^, , . ' • ^ 

Since allr logically related data is subjected to unifor^n 
editing criteria as it enters the system, ^geherally no 
editing is required during the reporting phases of che 

^ systiSa Additionally. logical relationships are created at . * 
the ti^e data is entef^d ^d stored within the data base, 
which allows for minimum'' computer processing in generating 
batch reports and allows for on-line inquiry to display 

j^^fo:pation in tisfe same setjuetice as is expected in batch ^ , 
reporting, ■ • , ' . ' ' 

Increased Perception and U tilization of Logical Kelationshink 
Among The Data Elements ' . ^ ' ' 

It shoufd be stressed that integrated data bas'Ss generally / 
maintain only minimal amounts of redundaht data which implies - 
a consistent source ^f;data for reporting and ^untenance. ' ; 
^ rnis data reduiidancy- reduction is a consequence of integrating ' ' 
. the data base. The systems analyst is. often able to perceiye 

the relationships between the data fields which h^ve poW 

been recognized previously by the user or corivermonal data 
processing methods. Tjhus. many reports -which once required 
sev^al distinct and unique. files can 'be .generated easily 
and new combinations of ^data can be grouped together to 
generate a report. 
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/ The. following example^ ^en^nstra/^, the utilization of 
nhe particular i^^gra^ed dat^. base/eiigh schei9e'W the 
Student, Records Informatio/systea'as fs implemented at the 
University of Kansas. " * ■ ■/ , - J 

^^P^^ I- Printing of t;6e'Timet ;.h1 p ' 1 

A logical relationship exists 'between^ tUe Timetable 
Structure data basfe. which contains 'the nanies of all th/ 
^ schools, departments and subdepirtments in the Univer^Zy, 
and the Timeta^>le Course data base, which contains )he ' 
detailed information for the ti^ietable. The 'time;tfable of 
courses, jkc^ contains all sections of all cou/ses. their 
meeting, times, places, and instructors, coimne/ts, instruc- 
tions for enrollment and'eiam schedules. >^rinted"rach ' 
semester/ The system is designed'sb that the logical re- 
lationship between the Time£ib^ Structure and Timetable 
Course data bases "only exists' when the titoetable is printed. 
During all other times these data bases are 'de-linked' ^and 
the Structure data base functions as. an independent physical 
data base. -The advantage of 'this feature is that the Time- 
table StructUi^e .and Tiinitible 'Course data bases can= be nf- . 
dated independently all year. The relationship between a /, 
school -and all 6f the courses offere^is that school tieed > 
only be established ^or'the printing of-^he timetable. Wait- 
ing for giant.- extracts and running^of , additional computer . 
programs t. assure the relationships Aelliminated. ".hereby 
freeing the user to'request the off iciar .timetable print 
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whenever H^/she f e^ls, that' she/he"h^ entered inno the 
data base all-of the data necessary to t)rint the timetable. . ' 
In addition, .the timetable can be printed for semesters- 
other than the CMrrent semester, because each course is 
identified with the year, and term it is offered'. Thus, more " ' 
information is made available to ^the user wicljdut having to 
davelop new procedures or write additional application pro- ' 
grams. , 

^°^P^^ On-line Student Display and Update 

iTie Student -^ata base records can ^ accessed randomly . 
through twcr indices; the primary indek is ^he student iden- 
^ tification number and the secondary indeix Is the student's 
. ' > social- sec{n:ity"'number. This design provides a cross refer- ^' 
ence capability on the heart of -the system.' t-lja^t is, each ; - 
individual student . Cross 'referencing . en'ables the terminal 
, "^^"^ ^^^"^ 2 student" record eithe/bhrough- the id^n- ' ' 

tification number, or the .so.cial 'sefcurity number, thus in- 
creasing th'e chances of finding the studelt in question. ' 
The .cross referencing a\so helps to prevent ""t he entering 
■ ' of duplicate records for the same studfent. since the program 
will not .permit Jthe entering if duplicates on either key. 
In additionr-txsing the ^bclal-^^security number for a secondary 
. index enables applications which identify a s.tudent only ' 
•through the social -^curity, number to interface directly • 
wi'th the iata base, thereby eliminating the need for main- 
staining large extract files.with redundant information.-^^ 
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The mo^e toward disl^ibuted data bases in state-wide and 

mlti-ins;:itutiona.l systems 4s accelerating, while 

holding out the promise of makhig^^tomati'^vailable 

to a vide range of users, dist:|-ibuted data bases will 

not come into existence by rfe-applying "traditional" 

' ■ - • ' 

^pproadhes to data prepensing. *\ 




^ / 

argues- that current aata base software^ is not 
to lailti-institutional systems and that the 



. ' The a 
- well- 

'j:6lated need to establish standards-is gr^un^ed in ' 
misconceptions..- 
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^ Havi»,- dat^ises located at geographically ^Isti.ct'polntB 
but operating under the rubric of a airigle system is generally' 
termed a distributed database ^r DDB. ' , ' 

.Recen£ advances -in the capability ^and ccst of hardware) ^ 
coupled With the desire to. have greater flexibility, control, 

.and secufity at the various user sites h.vo , . ' 

" Bites have conspired to make 

distributing of data attractive. 

While iicel management and control of . data can hSve obvious 
benefits^ere must of necessity exist a centralised don^rol' 
ove^ ,ata standards to be -employed. Almost invari^f^T the ' 
fi?^t step- toward building a distributed data base is gettlri. 
Agreement on data elempn<-« » ■ 

in the minds of most syste&a designers, this means establish, 
' -in, standard field na^s, standard;definitiins, field sizes, 
formats and pbssibly even field content. 

What appears on the surface to be a single and stralght- 
. forward (albeit time-consuming, exercise turns out in actual ^ 
^practice to be anything but kimple or agreeable. ' ' 

• .■ Building a data dictionary invol^s^at least three nece^ 
sary constructions: 

First, there is the Catalog or p;>,^„,,,„. 
ms catalog of definitions is in no way concerned with field ' 
V lengths, formats,' contents' or the liJcfe. ' it is concerned only 
With the propertiet Which a given entity {COBRSE CODE for 

• example, must g^sess in^er a,at it be rendered unique and " 
aistiflgulshable from other .entW^uhin the scope of the - ' 
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system' (database) • This is merely tl^e process of set formation 
and it should also result ifi establishing a standard of names. 

This is clearly aiv area where ^ agreement, must be achieved 'and 
usually can be without too much difficulty • All of the partici- 
pants in the process have had some prior experience with the 
entities^ under consideration and when t|iere is not complete- 
agreement, one can almost invariably develop more basic conc^p-* 
tual entities which can theh be re-conjbined in a variety of ways 
to meet the needs of the different users cf the system. 

This exercise is extreme ly"^Vaiual>le in that it can reveal 
-inconsistencies in listing tgrrnlnology. A case in point known 
to this author involved a single institution which had three 
distinct de^^itidi\s ^or the term * Entering Freshmen'. 

1. Less ^t»aj3>12 credits (Billing) , % 

2. Enrolled as freshmen but mky^have taken summer c6xirses. 
(Exte^al agency Definition) . ' V 

3. Taking first college courses ^{Student Affairs Office) * 
"An analysis of this term revealed that entering freshmen 

were not. a data elCTient at all and that , the various definitions 

could be constructed out of simplet forms,, one of which was 

#3 ^Type 3) above. - . . . . • 

* t . •* ' ^ 

•1. (E (credits) < 12) and (Type 2)' or' (Typ^ 3) 



4 

2. (First college courses in summer) or (First college 

courses in fall) — - 

^. (Firsi; college courses ^this semester) 

In this way \ sbmrce of confusion was removed, 

; • ^ * 

The second constanjatibn involves the establishment of 
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£Siiti^ and UrJjs. CODRSE CdDE, FWU. GRADE S . WfflEE. OF CREDITS 
, could reas8„ably be positied as "three naferaUy delated fields ' 
»lth COURSE CODE^ezng-a -keying, or dominating field and FI^^'' . 
CR«,E and NUMBER OF CREDITS, be i., -.carried; or subordinate fields.' 
Un*s would arise n^urally as a result' ^f the consistency in • 
.^ar^ng conventions. This phase of the data dictionary exercise 
does. lead' to some disagree.»ent because it directs itself to the' 
structure of the database to be employed. - 

There can be significant organizaUonal ^ffer^ies betJee^i 
sister institutions. While a plex-pr network structure can al- 
most invariably satisfy these conflicting needs, the'use of such 
a .configuration raises other issues." ThSre is an increase in 
complexity which can lead to problems of representing the data- 
^ base to an end-user and limit its overal usefulness, it is felt 
in many quarters. that. to represent a database to a user in ten=s 
more complex than a hierarchy invites confusion 'and stifles the ' 
development or utility Of an end-user facility, while a plex ' ' 
can be transformed into' "a n^ber of' hierarCfir^T views or a single 
■hierarchial viiw containing 'd'uBms-connectives, the result is 
often too large or contrived so "that ti.e interests of compre- 
. hension are not Well served. . (Nof to^ mention the problem of 
redundancy which re^tilts, • ' v • 

■This area has received co,,siderable attention and solutions 
to these problems are ^eing found. This is of primary impo^tin.e 
and any use^le distributed database syste^' must' allow, for Aese - 
differences in structure among the! variou^nstitutions comp;ising 
the (^is'tributed network. 
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The* third construction ^and the ope which- offers the greatest 
difficulty in- achieving initial agreement on data eletaents^is the 
'Physical Data DicUonary'.- As used here, this means' a. dictionary 
which specifies field sizes at the 1^'st, and formats/ posiUons- 
and contents in the extreme. Even where there is agreement on 
the structure of the database, this* re^firement engender's con^ 
siderable resistance. • . • ^ 

The reasons for this are obvious. . The users have already 
developed their own systems of codification afid data representa- 
tion which are quite diverse and ^impact the instit^ition at many " 
points. To change over to this new^stafiaarTwill involve real 
and intangible- costs which the institutions are reluctant to 
bearc, ' - , 



^ 

The conventional approach. as. employed in dat^ processing- 
holds' that certain data elements (fields) at least be of a 
common size. Not only 'do some DBMS packages require this but 
there is the apparently convincing argument that this is neces- 
sary in or4er to make 'software shareable. Consider for the 
moment the example of a single field 'COORSE CODE'. This field, 
along with* its associated fields, is without doilbt the, ^ost 
numerous in a Student Record ' System. It is, also one 'that shows 
a cfreat deal of variability between instituUiDns. Not only in. 
size but also io^content as well. * V " ' • 

Traditionally, the only way to reach agreement on thi^ field • 
is to look at the institution, with the 'itoest field size re- 
qttirement and establish that as the. standard size. For argument^-s 
sake, let us say that is 20 bytes.^Ever^ single" ^stitution 
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re(^jiifed~to 

scale-up its- records to- tjifs 'new field size/ Figure 1 shows the 
'effect of*this/in'tei?ms of additional but V^tQdJtorage , -across 
tfie distributed network. l»r « 



; • If, in addition J:o field size, content ~is also mandated, 

-^en the effects orf the local, smaller institutions i# devas- 
•» . d • 

tatmg. For now^ catalogs, forms, -data entry documents, .'as- well 
, as finely-t^ned in-house systems may s^ll have to be redesigned 
or scrapped, *Res4stance to £hi§_j.s goirtg to be understandably ^ 
strong. ItJ^ unfortunate tha-t at this stage of the process.! 
one often hears of the- 'miscreants ^ who refuse to 'conform- 
who are anti computer , fear big-brother, etc., etc. 

Th^re 'can be no denying that a distributed- aystem without 
standards would be meaningless. • While it migKC qualify as a ' 
•system' in a formal .of narrow sense, it-'/ould,-^ji' reality be an 
UpreUted 'collection o^stems possibly -having only a common, 
shared Inkinframe. Clearly, ,an' informational and interactional, 
comi^onality is. presumed in the DDB concept^ ' 

Unfortunately, In thi^ issue 6f s€^dards,' there appears 
to be a, confusion between datp^ the representation of it;\ 
a lack of appreciation of th^ reason for such representational 
diversity; and the absence: of software which recognizes _the '/ 
dynamical aspec||p of data. Along 'the lines of j statics' and ' ' 
pre-defined fi^d and record sizes, it ^^s fashionable 'some 
.years ^go to see dat^rocessors trY^^fTo find a 'correct' . ^ 
f ijced length record layqut for 'a student .systenw This reminded ^ 
•one of the al'chemists search "for the philosopher's stone and it 
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• produced equally fruitful results . 

Con^der in the previous scenario what the effect would be 
if the -standard' /nstitution tound it necessary at,soine .futur^ 
date to expand i^s Course Code field size! Whi4 brings us to' 
the added realizatio^ that databases can be thought ot as distri- 
buting over time as Well as space. (See Figure 2.) ^This latter 
factor has not received the attention it deserve^ probably 
because of the newness of databases themselve's. . But it promises 
to become a real issue. As things 'presently stand, it would be • 
necessary to back out. all existing Cojirs^ Transactions/ resize 
them and then reapply them to the new database. The cost of .this 
to a single institution could be" immense^ and. requiring all other 
units to do the samp is out of th'e 'question . Not only that, it 
gives to existing data the status of a.p6tentia;L liability. - 
The issue of the aggregation of systems should also'be 
considered here. What happens when hot jtast institutions share ' ' 
a database facility^, but whole systei^s of DDB-^s? ' No one would 
•..seriously propose in such a case that all field sizes be scaled' 
up to meet the needfe (read standards) of the new system. • ■ 

. . Yet ,that is exactly what is asked of the institutions com-=- 
prising the ' distributed network. What makes the whole issue 
tragic is that the physical attrib^es of^ the data element^s 
have absolutely^ nothing to do whatsoever with standards. 

We almost reflexively think of long neat columns of codes, ' 
which are in fact only a short. hand 'representation^ or handle . 
for an object, or conceptual entity. ' " . 
^ What we may be losing sight of is that our notidns ^regarding 

t ' • » 
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stacd^ds -ftave fceen cdnditio.ned by rigid,, preconputer macbinery 

« 

and. the systems based on it which often required- such physical 
simultaneity ifr* order for them > to be useable. Even then it be- 
came necessary to introduce various models or size^ of the 
machinery so that they could better' serve the needs of aa'' e 
organizatiop. " . . * 

Even so,^ the question r^ins, can standards be , maintained "( 
and enforced if we admit of differences in their representation? 
•The answer as we will show is an unqualified 'yes.' One approach 
whi,qh sugges'ts itself, and there may be many, involves establish- ' 
ing a generali?ed dictionary-driven systejyuhich has^ in addition 
to- the th^ee constructs previously^ discusse^, a strGbture tabl4 , 
^ ^^^^ °^ Equivalents of Oseaop. and both Global and Local Data 
Dictionaries. (S^e Figure. 3. ) 

" — — * 

Under. thii sch^e, the Local Dictionaries, which are embed- 
ded in the Database, 'supply the physical parameters necessary 
for the particular definition of that-institution's data. Only 
fie^lds. mapped to an entry in the Global Dictionary would be ' 
^ recognized and the same would obtain as regards its content 
'except the mapping is now t^ the Equivalent of Dseage table. 
It is this mapping, and not the physical or contextttal identity 
which brings the standards into existence and gives them p 
substance. - • 

This would allow the institutions cpnsidecable latitude with 
the^phy^ical characteristics as well as content of their data . 
without diminishing the integrity of th4 system »s standard^. It 
envisages a state of contihuous, interplay between the central 



LOGICAL 
ATTRIWTES 



-Entity 



STRIJCTDRAL PHYSICAL VALUe'." VERSION 

CEASACTZKLST^CS ATTRIBUTE COKDITIOfJS CODE 



Hser .Naoe- ' gtntcture 



Physical 
I^gth 



pata Type 



Course Code. GLOBAL 



20 



All 



A. 


CRSECD 


F- 


B. 


CODE 


H- 


C. 


COURSE 


D- 



6 
5. 

' 19- 



C 
N 
C 



2 
1 

1 



J. PEDAG 



H-2 



Curriculum .Code GLOBAL 



10 



Ail 



A. 


CURRCD 


P 


'4 






B. 


CURR 


F ' 


2 . 


i« 




C. 


CURRCL 


B 


5 


C 








• 
• 


• 

* * 


• 

• 




J. 


HAJR 


• 

B 


• 

• 'lo' 


• 

- c 


* 

2 



Fixed File w/self-deficers Local to Global Physical Data 
Hierarc&ial Element Characteristic Map 

Dxrect . 



H 
D 



Figure 3 



46 



ERIC 



EQOIVM£HT OF USEAGE laBLE 



55 



GLOBAL piCTIOHARY 
ENTRIES 



LOCAL DOTIONARY ENTRIES • 
USER A USER B . . . . USER J 



. 01. 00000000.01 
01.00000000.02 
01.00000000.03 



ARTOOl 



ARTIOO • 



AR030 



AR002 



01.003.62 



07.06213577.01 



G5£70 



99.00000000.01 
99.00000000.02 



Z00362 
ZOO150 



ZLOOl 



90.002.70 
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Local to global data el^ent v/lue map for «>urse code 



> Figure 3a 
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< facility and the I6cal user. Here control is achieved via under- 
'standing- and accomiDodaUng the user's new and particular needs 
Without disru^Jti-on-to any other 'members of the sy^^em. The 
fact that the participating units are feeding new definitions 
and requirements promises to make the systoa far richer and ixse- 
X fui than would otherwise be .possible. It goes without saying that 
such a software capabiliry would allow new users to effectively 
■plug-in' to the v^istributed environment with no impact to the 
existing users. i 

If we accept* this for the moment, then a different approach 
to the problen emerges, ir.deed a different flavor to data pro- . , ■_ 

• cessing. This view, which may be termed the 'soft' or adaptable / 
approach,, rejects ou'cright the need and th'i notion that physical 
standards, vali"d field values, and record- layouts should' be 

- imposed frcsn the top but rather, that the system adjust itself to 
the requirements of its users. in this way the Database Admin- 
istratcr or Data Administrator would function as a coordiflator 
ensuring that new entities were defined in the Glossary of- 
Definitions, that existing ones were correctly mapped and/or ^ 
had not des^yed into disuse. 

The histori' of data processing is replete with such 'issues ^ 

,and their solution has generally, been found in software which '■ - 

is adaptable to toore flexible and complex forms. Fixed length ' 

t 

records have given way to variable length records which in turn 
ijave given way to generalized files and spanned records. In 
tliis process) flexibility has generally been ' achieved l>y folding • 
more and more self-def ihition into the recor^3s and files ^nd less 
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and less into th« application software itself. The question' of 
=^ software share^ility in such an environment now ass Jes ' ma jor 
proportions. It might appear that,- with much .variability and 
accommodation, there would have to exist as many versions of .a 
program as th"^e were, users and that we are merelr-achievin^ 
data independence ^ the expense of .software and programing^. 

This does not seen to be true, however." If ap^e^rs that ' 
• this problem c«h best be attacked at a different level. Up to . 
now we have' addressed data indepehdence and representational 
flexibility. What; is called for now is software indepehdence. 

Generally speaking, however, this independence must be, 
achieved at the operand and length code' level of an instruction. 
Just as data has become freed of the application prograsr, (so 
must software become freed of the restrictions inposed by its 
basic instruction set. One way that suggests itself is to design 
. a -high-level', perhaps machine-independent, assembler wherein 
the operands of the instructions are designed for much more ' 
general and. conditional addressing. that i?" presently possible. 
A typical instruction in such an environment might look 
. like this: 

USER VIEW . PRiKT AD.VISOR 

ASSEMBLED VIEW 
(Prior^ to DD Pass) 



1 Move 


Length 


• ADVISOR 


SYS PRNT + 20 


J Print 






• . 1 


1 



Prior to running the program, the Local Data Dictionary is 
consulted and the operand terms are now replaced With the par- 
ticular paxconetars of that field. 
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ASSEMBLED VTEW- 
-{After DD Pass) 
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More 


Actxial 


Condi- 


Actual Addressia^z: 


Pararieters 






Pcjsition . 


tional 




File 


Position, 


Device 


Class 


'etc. 


— ■ 


Lentil 


Flags 


Device 


Class 


etc, ' 









- This technique actually requires ' re^ inventing' the roachine 
(See figure 4) hy^ on terms which are more acceptable, aixi allow 
for far greater control than exists presently. Once designed, ' 
this programming • above-prog ranEning or *hyper-|>rograinming' - 
coxxld be used to make the standard coEmil^s which would rhen 
inherit the greater flexibility* ^ Because we now can exercise 
control at the operand level, Eore than shareability r-esults. 
, Indeed, programs could be written vfeich contained references 
to data el^ents not yet recognized on the Data Dictionary. 
This could have many u^es. 

First, software could ^e written in anticipation of the 
-existence of the data. This can be diffi^lt at present, par- 
ticularly if the E^w data is to be integrated into an existing 
r^ort. ' " ^ ' 

Secondly, super-reports could be generated which night 
contain data-elemen^fers meaningful to only one or two institutions 
within the distributed environment. This is an absolutely 
necessary facility if shareability is to be achieved, and 

Thirdly, additional sec\irity can be ef-fect^ at this level 
by merely removing the reference to the data eleaent in the 
local diction£try and then having all unresolved operands 
flagg^-off as inoperable, 
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FetdH 'Instruction' 




Instruction 
Sequencer 



Get next •instruction 



Send 'Instruction' to Analyzer 



Instruction 
Analyzer 



Perform * Instruction*. 



Move 
Instruction 
Module 



Compa,re 
Instruction 
Module 



Add 
Instruction 
Module 



Link ' 
Instruction 
Module 




A SUGGESTED METHOD OF' ACHISVlKG SOFTWARE IKDEPEJ«5EKCE, 



•Operand'/ 
Dictionatry 
€01:55 iler 



'instructions ' 
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^ ,- Prom a software design point of view, this , is .not startling 
and in some respectsV- represents -nothing more than the. modular" ' 
^ coAcept pushed to its lowest functional limit. The co^elative 
^ issues of software and data independence have is^lications which 
go far beyond 3 us t Distributed Data Bases. ' * 

It is becoming realized in more and more quar^E&s;§_ihat ^oft- 
ware has lagged behind hardware to the point where it threatens 
to throttle future advances in data pi^ocessing. .In the absence 
of .truly adaptable software, and agresnent on the physical aspects 
of data, it prob^ly does little good to try and con^el adherence 
to pre-defined physical standards ifierely'for the sakS" of having 
something that one calls - 'distributed' data base. * 

A much more productive apgrpach might J^e to opt for one of ' 
the many smaller dat^abase or/fil? management systeos so that, on 
an institutional level at/least, a well-structured and ratio'n- 
■ alized 'data enviromaei^could be achieved at a mini^iai cost.. 

Once accomplis^r^d, the resulting pattern {structures and* 
data dictionari,*^ would actually represent the users require-, 
ment-s a<:^t point in time and it would be to this that any 
. Distr'ibuted Data Base software would have to address itself at 
the very least. , ' 

.Distributed Data Bases are not coming into exi-stence as 
rapidly as they could because of the factors not^ here. Pre- 
sent day DBMS software places much of the work/on -the user wh«J, 
in fact, it can and should be performing the yrork itself. As 
rfsers come to this reilizatii^h, they will demand and get sof't^ ' 
ware which adapts itself to the user, not the other way around. 
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i Plannlpg^ at WesfVirgini^ Untvers1t/^s a decentralized process wherein 
each/un4,t annua-lJy reviews .and updai^|^ptions regarding its future 
whic^ are instrumental in future planning and budgeting procedures. In' 
addition, University-wide assumptions ar^^^eloped vhich serve as guide 
vlines for funding/non-funding decisioi^^pS^ assumptions are leased on 
information maintained in computerized data bases. It inessential, 
theretace,,the infopation obtair^d'fromWse dtfta;bases be consistent 



as well as. accurate for aWlI^^. ^ ' ^ 



,1 'v 



I 



This paper describes fhe evolution of an admiiiistrative d^ta pf-ocessing 
unit (AIG) which facilitates the standar^lizaticfn of information necesy' 
^ * to s1?port the^plani^ng/budgeting orocess. The "initial organization^ 
^present status, ^nd future, of tl|^AIG wiTT be discussed .relative to its 
roj^Tn the University's ^planning/budgeting process. ' • ■ * . 



Introduction v . ■ , , 

Today, higher education U faced with ever-increasing demands for -more 
-expensive >and^versified programs. and*has rela'tiyoly fewer resources avatL- /, 
able to meet these deqan^s.^ As a result, ^cdda.iic, facility, and fiscdl 
planning bas Become a/impo.rtant activity at many institutions. However; 
if is important not only. ?hat planning be done, but also that the resulting, 
plan be an i,ntegrated and realistic o'utline'of the inslitut^r)n's future. ' ' * 
Whil« the m^anics of plamring pi-ocesses ar$ as varied as are planning pro- 
cesses/ thase which seem to be most effective are. those fthicK blend .internal 
consistency^of the. ins^ti tut ion- with relevance tJthe various units of the . " ' 
ins-tit^rion. >.additipn. "integrated planning can^ achieve only when . 

rrning-is a regularly scheduled activity which occurs freque>H7 and which 
produces results that manifest themselves in' the allocation, reallocation. ' 
and effective u»s of. resources within the institution. '^^ . ' " ' . 

One such' planning process has been develpp;d ^"west Virginia University.. 
At WVU. integrated.p^nning ocsurs through decentralized procedures which re- " 
^ quire. input from all unit managers. Jhere Is-also aN^hrlhinroffice whosfe - 
charge is "to develop, .implement , and coordinatb the^executioli of the planning' 
process." As such, the Plannlng^.O/fice is- \he* mechanism by which internal 
consistency i-s 'maintained, while actual planning ;s Vecompljshed by th^ indi- • 
^ vidual units i/Isupng relevance between the resulting plans and existing pro- '. 
grams . * \ ' • 

In ^rrice, t}je planning procesj at^WVU may be thpG^hlof as, a' two step, 
process. ^Pirst. eagh unlt'd^elops^a^set of lon^ rangfe plaV^M^fe/seven to " 
•ten years.) .These fanning Assump*tions"^oncep«(|ly outline ^theyture of 

^RaymondU Haas, "Integra.ted Academic. Fiscal, and Facilities -PJanninn 
^^anninq for Higher Fdur^y on. -Volume 5.* No. 5:2/5. OctoLr! 1^7^^^ 

. ^ • -,. ^ • • .. . 
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. tf(ejjnit. The second phase of the planning process' is the anrfual budgeting 
■ -procedure. " This^may be thoughtof as short range pjannih^ wherein the units ' 
.operationally define the methods to be used in meeting, the goa'ls outlined in 
their long rangfe plan. At WVU then, the planning process drives the budgeting' 
process. ^ ' " . ' * 

In order to effectively develop both long and short range plans, much 
infortnatioR must be provided to the units. While soma of this infomation " 
. comes from in-hOuse source, the majority is. adminj^trative in nature and ^ K 
, must come from the University's central administrMive fil?s. The adminis,^^ 
tr^tive units. function as unique eleinents within the administrative structure 
o^the university. A3 such, ther are responsible for bJ|he creation and' 
maintenance of ^heir own files. -Secause of^this situatiS^ the present ■ 
^Computing Services unit was evolved, inpart. to facilitate the coordination " 
Veded between the various admiaistrative units. (The specific role of the' 
. Computing Services unit is outlined below.) In this way. each unit/as well 
as the Planning Office is assured that the data it receives are consistent', 
with the data received. b/ other units. ' ■ 

,. The Role of the Planning Office , . " ' 

The theory behind the planning process developed at West Virginia Uni- 
versity is described by Dr. Raymond M. Haas in PlarTninQ'for Higher Ed.r,.r.-nn . ^ " ^ ' 

Mober. 1976.. As mentioned above, it is the purpose of .|^rPlanning.' Office 
to coordinate the planning process, not to be the actual planner. To accom- - 
Plish this, the r^ole of the Planning Office can ,be; identified in three ways. ' 



They are:- 

/ * ' 

•(1) "To^d^velop a set of pjamning toojs-." These tools pro- 
* . ^.^"^ the-unit maoagers with a '^common unders-tanding 'and ' 

a comtnon basis for planning.'- The; tools include a 
statistical sunmary-of the University,* forecasts of the . 
University's future. ian outline of the responsibilifies 
. . ^ 't>'t specific units , and their conceptual well as their 
operational objectives, and finally, special^studils up-' . 
. on r^uest by the -units ^o tbe Planning Office. (In 
particular; the Office of,. the University Architect, the' 

Officeof Facilities 'Analysis, and Utilization, and the 
^ Office^f Institutional Research carry out these -^studies. ) 
-(2}^''ro see that planning gets done. 1' .This is done through 
. -a comprehensive schedule of planning activities whfch is ^ 
■ ■ - ■' distributed to eacK dean and director 'at the beginning- 
of the. planning. process. -T.his scheduled set of events 

opera'tionilly defines the short rangev^niRg process. 

(3) "To see that planning gets done well." This quality 

. control^ furtction is accomplished in two w,ays.' The first 

,-1s that the planning process is done in a systematic and 

°''^^''ly''^""er. Secondly, because participants in the 
,< • _ I " ■ . * . 

pjanmhg process .must also carry but their plans, :the* 

* 

probability of.success is greater than if the planners • 
did not have to implement and adhere to the. re'sUltant ' 
plans. • ^ 

For more speci/ic details aboujt the Vole of the Planning Office, see the 
artlcle.cited abov'e. It.is obvious, though, that in the development of " the 

*••■-.•• : , * y 
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planning tools, ^speci^lly the statistical summary and the special studies, 
much coordination is needed between^the Planning Office and the Cotnputing 
Services unit. The Cotnputing Services unit is required to Lpply some of 
^ the data for the development of these tools. In this way. the consistency 
and accuracy of the data is c^iecked at two points before it goes out to the 
units. It is. through this mechanism that the Planning Office-supplies the 
units with information needed for planning, 

I i 

The Respons ibilities of the Unit Managers ' ■ 

As mentioned above, the planning process. at West Virginia University is 
decentralized wherein each unit manager is charged with the planning for his' 
or her own unit. Since the budgeting proces's is'a funct'ion of the planning 

•process, the plans developed by the unit managers are realized through the 
allocation/reallocation of resources. As scheduled by the Planning Office, 
the units produce a sertes of fU^-hg' doct/ments which operationally outline 
their short range. plans. The long range plan of each unit is also developed 

or updated each year. As the long range plans are conceptual in nature. 

specific data fran administrative files are not needed. The University's 

long rang>Vkn^ich is updated yearly, is supplied to the units by the " 
^Planning Office. \[fiil^ves the units insights about the future of the 

University and enables t^ ui^its to develop' long range" plans consistent with 

those of the University. 

. , As nientioned above, short range planning'is manifested in the budgeting 
process. AccoTSing to a schedule provid^ by the Planning Office; the units 
develop an Operating Budget' Request and then an Operating .Budget. In essence, 
the Operating Budget reflects the implementatiq||f p^ns outlined In the" * 
Operating Budget Request. The i;ollowing is a "ription'of the -development. 
Of these document^. / 

- - . • 5^ \ . • \ 
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The Operating Budget Request is developed and presented to the Budget 
Team during the sunnier of the fiscal year before its resulting allocations be-, 
come effective. In c^unction with the Operating Budget Request,-\n annual 
report is submitted. This -report is an analysis of the unit's achieveDents^and 
shortoxniags of the previous year. This 4s usually dor4 in refpect to the\' 
objectives outlined in the West Virginia University Organization {this is the 
third planning tool described above;) In addition, specific plans and courses 
of action for strengthening the unit are recornended. The Operating Budget 
Requests are priori?? listings of the unit's needs for each of several funding'' 
categories. Each i tea 'requested oust be justified in.light^f the unit's long- 
range plan or its objectives as* described in the West Virginia University 
. O^^"ization and should be related to the shortco;.ings addressed in Vhg annual 

report.. Data used in supporting argurognts for requests are found in tjhe 
• statistical. si^^ry and through special studies requested through the Planning 
' Office. Additional "support is received fron, weekT>: Jix)nthly, and 13th ronth . 
• reports fro^ the Budget Office, through these reports, the unit' onagers are 
kept up-to-date about ^he fiscal status .of their units. This inforration ajso 
gives the managers insights about .spending trends within their units for 
specific iterns. This type of Infomation supports requests for increased 
allo<^tions for speciffc purposes'. Later in the fiscal year (early sprfng) 
the unit managers are g1v6n the opportuni ty'to revise their Operating Budget 
Request. All revisions naist be made in the sarae nanner as the original re- 
quests! {Parenthetically, i;t is at this time that' planning. for the next fiscal 
year begins with revisions of. the unit's and UniVersi^'s long range 'plans.) 

The Operating Budget is then prepared by the Individual units. Again, this 
is^the dociffient Which reflects the Implementation of ^e plan outlined In the 
Operating But^et Request. This document Is prepared 1n the early si^r before 
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the beginning of the fiscal year which it outlines. Data needed to generate tHe 
Operating Budget must cor?.e from the Budget Tean\ jnd is concern^ with the level 

« 

of support to be given the individual unit's requests. - ' . 

Tne above then is a description of the planning process at WVU and the data" 
ne^ed-'to support it. It is critically important in this decentralized planning 
/recess that consistent and accurate data be supplied to the various units in- 
volv^ in the planning Drocess. In order to supply the various co-nponents tnat 
Rafe% up i,7u with needed c-eta, a C&Trputing Services, unit has evolved, Tnij ^ni*^ 
is rel3tivel> at «'VJ, nas alj^ady gone thro^jgh several organizatior^c: cnanges, 
and is expected to go through several -ore. Described below is' the e^ol^tior c-' 
the jrit to its present state. In addi'tion, tne unit's proposed f.jtLi-e st-.c- 
ture is descriped. 

The Evoljt-or G'- Comguti^g Ser/ices at West Virginia University ■ 

A n.jTDer 0*' ''actc-s found in all large adr.ini strati ve organizations led^. 
to tne crP2tior of an ad^im strati /e. data processing ^nit at \^x. Tne r-^'ary 
-'actors were t-e need -or Consistent data and reports ahd the volur« of data 
.to re processed. At tnis Do'int, additional history should be introduced tp 
give tne reader proper perspective. ' ' - 

For a number of years, beginning a:>out 1973, the governing bodr.-i-" tne 
nigher education syst^ in West Virginia. ;he Board of Regents, suggested tne ' 
• need forlnb-eased corrputing capacity tr/oughout the state. The'initial • 
budgetary considerations increased -the gos^puting capacity at the "other" 
. state supported schools throughout the state by adding coOTHinications hardware 
. and lines to WV'U's computer system and installing an upgraded coG^jnioatW 
' , controller at WVU. Thus, the door was opened for expansion of service-to.-. 

these schools ij^rough availability of Wu's large canpute^. Subsequent . . ■ ♦ 

* • ' • 
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additions of disk driyes and finally an additional computer evolved into the 
West Virginia Network ^^or Educational Telecomputing' (WVNET). ■ - » 

For some time. )4kst Virginia University and If/NET shared a building.' a 
director, canputer hardware, in addition to support staff. The old WVU * 
Computer Center had an Administrative Services staff which, under an asListant 
director, performed/ the software developn-^nt and matntenance for all IfVU 
administrative unifs, e.g., cosptpoller. budget, personnel, etc. 

■ Since t^re w^'s a very diverse user comtunity. most majlr departrie'nts 
also had staff of^their e^. There was a Data Entry section atiache^' to tne' 
Ccyr^juter Center j's well as a staff of expeditors". Sot- were snployed by the 
Co-iput^r Center And others Dy the CoT.ptroller. 

It becarr^ Apparent that there was little consistency ana/or control " ' 
between m^el^p^ent by the Cc>:.puter Center staff and the other administrative 

fore, in tne suirr^r of 1976 the ?rovost for Finance befh-^c 
ass^ble tj^ ne«ssary staff to produce accurate, consistent reportkip^'ffles". 
The new o/oup was called the Administrative infor^tion Group ^AIG). Thi^ 
group w/s nade up of the following staff: / . 

J" 

/ Controller's Office ' 

^ - i33ta Processing Supervisor 

^ - ^ead ED? Technician (expeditir> 

4 - EDP Technicians ✓ 

3 - Verifier operators 
6 - Keypunch operators 

1 - Data Preparation Technician 
. 1 - Senior Syste?ns Analyst 

Computer Center 

1 - Assistant Director 
. , . 2 - Senior Syst^ Analysts 
1 - SystBns Analyst 
6 - Senior Prograrm^rs 

4 - Prograrm^rs 
1 - Secretary 
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Physical Plant 

1 - System Analyst 

^jlmissions and Recohds 

1 - Syst^iS Analyst 

President's Office 

1- EDP Technician 
'> 1 - Senior Progracnn^r 



•J. 



1 

Budget Office 

1.- Senior Systems Analyst 
Including parr-tirie positions, not noted above, 38 . 85 PTE positions were ca- 
bined, with a corresponding total annual s"ala,ry of $382,027. . 
^ (Once asserrbled, the primary function of the r.e>* group was to construct, 
■r6dTfy, and run progr^rrs and sms^is to process adnini strative in^'orrr^tion.- 
The staff of the ne-^ unit nee<^ a great deal o* coordination in Its forrativp 
•ront^'.s-. Therefore, an experienced data processor, one cf tftg^Upi versity 's 
auditors was given the position of Unit Coordinator- 

As tne grojp began to take shape, this individual was released back 'to 
his original function, and control of the group was given tp the associate 
provost *'or finance.- The day-to-day operation was left one of tjil senior 
syste^.s ^^3^ys:s. The group functioned in this way for a nu-iber o* nontrs. 

/ r 

:r, May of 1977, a vs^^A^m^. Coordi^iatbr was appointed. 

During its oirth, the tv„-o primary goals of the A!6 were to (1) produce 
daily managertfent reports on both financial and student 'records ^nfor-^t^cn, 
an4 (2) perform major and minor systesp development and maintertance in an 
organized manner. One of the major ^fuactions of the AIG was and is to see 
that the needs of all the administrative units are iBet with due regard to 
the deadlines and priorities of each. 63 



The consolidation of all these staff al'jovL for an addnio?val benefit. ' 
Since nx>s-t offices have cycles of busy and slack tibj^s, and since all ^ve 
different cycles, -a smoothing effect of shared staff allowed for ^on^rk 
to be done through more efficient use of stiaff . A greU deal 6f additional 
efficiency W3S obtained through the sharing of knowledge and experience, 

Scxae units' at \rm stiH Maintained their own staff, as they felt they 
could best be 'served in that nanner. A nu-^er of probl^^. hav-e arisen beeause' 
of thesp dedicated sta-T ne-bers. For exanple, /f'iie nay be used by rrany 
^ offices, but be rhs r£s^nsi,Dllit> o^ly or.e. If tn. responsible office , 
decides to cf^nge the forrat c^^ ^o~e ir--o-aticr,, etc., t'ne file'nay^' " 
fcecone unusable by another of'-'ce. 
. . An even Korse probler is tnat of ^.Itipie inte-pretations. As an ex- 
anple. 'suppose Adniissions 3ft*e Records reports a total c' 6,0m ne» students 
^ -in the fall senester of 1977. 'he C-rice of Insiit.tional Research rright 
report 4,5CK) new studeots fro-.the- sa-« fi:es.' Tnere could be a nu-i>er of 
explanations. tor such discrepancies. F^nst, Ad-issions and Recoois mght 
be reporting all stuaents wtK) were not oo the Sprfr^g 1977 ffles. Institu^ 
tional. .Researcfi night 'only .report students wno r^d never ta^en classes at 
West Virginia University, 'o further corrplicate .-^tters. the question of 
on-campus' versus on-carpus plus extension students Right be,3 factor. This 
type of problem is extresiely coirron. ^ . . ■ 

The problem expands as we look into 'financial data. For exarple, thri 
offic-es^ Budget/canptroller, and Purchasing alT process requisitions', ex-' • 
penditurgs, etc.- All havr so-.e iPipact on or are itcpacted by the budget and 
ledger files. The coordi^mion of processing fs absolutely necessary. If 
the offices were to get the wn>ng versions of each other's files, the results 
Bigk- be some expenditures^/^ever getting ^ted to the ledgers, an old bud- 
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• get file allowing expenditures which exceed tne current budget b^ance, etc. 
The problems increase exponentially with the nur.ber of offices "involved in 
the origin and disposition of the infonration. 

io cononue the history of the de»'elopT,ert of the 'AIG, In February of 
1977, the West Virginia University/WHE* :&-2uter^nter officially split. 
^ Two directors «^ defi-^ed. 'he >f,'N£' directc-- reported to the'soard of 

Regents nnle tn^^nest nr9i!sia-t,ni »'ersi ty c'r^Vtor retained non-existant. 
'ne AIG rer^'-e: under the ^rovosj for, 'irarce the Supporting Services 
'o:>er5f^rs, c>_-ert ccns-j"k'rc^ etc. ^e-ca-e respc-siDie to tr« ::.-p..ter 
Scerce :ep3r-e-t. > i.g.st c* \V1 , =^:-;rector of Cot^p.ting S£r,-Ves 

'^ce a^acej^7^/v'e.-stis $:l-^nistra:i attitude '^as dissclved and ine con- 
cer.s or a ->.^^dra:^S r-er^Tj^e'-': Sec'iior a^: a nell ^e^ine<^ :ed'cated 



Corr.t— .g Se^y^c-es a^ West iMrgirja "Jniversny 



tr.e cTass^: crgar^zat^or. Jr.e -'-rst ts the concept cf aedicated resources.' 
^ . :e-CK2ted -eSG.rces are co-spwter persornei pr c&-^uter nardnare, fund^ by 
a unit otrer tnan Co-ip^ting Sern'ces. A rore detailed exolanatidn o"*^ the 
dedica-ted ■-esources con-ept is included in the dfscussicn-of the independent 
oeveloprent section. 

« 

"he second deviation fror, the classic organization is an independent 
ceve.opr^nt section. In f^ost computer support units there are subunfts 
resconsiblfc -'or: data en.try, operations, expediting, new developcnent, 'and 
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program or systen maintenance. Commiting Services has been d^«ned to have- 
all the above subunits, except that only olnor new developofent Is don? by 
CoG^uting Services, fejqr developnent is done by an independent development 
unit which reports directly to the Provost for Planning. 

The utilization of this developfsent section is defined in s rather inno- 
vative way, at least for coniputer support staff. Sin;e, at Wes^'rginia 
University, an3 P>ost other places, systs:.s and program developrant staff are 
in short supply, and, since there are ran/ diverse applications fro? nany 
different .niversity units, priorities beco-e a rajor problem,. Ttje Provost 
for Planning nas resoU'ed this proble- In the sar« ranner that priority 
probier-s for other service units are handlec. 

At West »'irgima University, privities a^d/or allocation of 'resoui-ces _ 
(ofVhich systers oevelopr^nt is one^ 'are er^hMshec fay the IMiversity's ' 
budget tear, iris tea^ is r^de up of the .ri.ersfty's Provosts and the 
Executive Of^i^cer, i_^, rajor line officers o^ the university. Just as ' 
expenditures for repa'irs and,^ Iterations operatiorisi new personnel etc^, 
are Planned and budgeted, exper-ditures for co-.p.ier system de-veloprr^nt crr^s't 
also be planned and budgeted. The following Droce^u^e^nS^ evolved to the 
definition stage, bat ha'/e net actually' been exercised. Tne first actual 
inplerentation of the new scheme should be in the_ Spring of 1978. 

'in the ne-w scher^, the 'dedicated resoiirces^ concept takes care of -new 
major systems development. Dedicated resources. §s stated above, are those 
assigned to non-Conpating Services units. They are dedicated to projects 
which benefit the funding unit. At the option/of the Oearr or Director of 
the funding 6nit. the day-to-day. supervision of the -dedicated resource may 
be assigned to the Director of Computing Se,-/ifes •(or his representative). 
The funding unit would then contract with Ccwputing Services for coj^letion 
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^ of a set of goals. Cocnputing Services would then direct the dedicated resource 
to th6 coenpletion of the goals. This allows a unit wishing to, give systems 
development a high priori^ ^he opportunity to insure'the funds are spent-tc 
Us benefit, but does not require the unit to duplicate the expensive manage- ' 
. ment required for colter personne-1. This eliminates potential problems 

whichmay arise with new or Inexperienced management. In -this budgeting. ' . 
process, the budget team decides /he relative priorities to be assigned to . 
major systems. It then detei^i/es if the work'shoild be done by dedicated 
resources in the requesting unit or by the developrr^nt unit. As a follow-up- 
the concept also requires the funding unit to report the suggested projects 
to Confuting Services, even if the supervision of the dedicated resource H 
not assigned to Computing Services. The reporting 'rr^chanism insures one of 
the primary needs in a decentralized plan^'ng organization. That need is 
for accurate, consistent inforn^tion. '.s long as one uni-t coordinates all " 
syste^^s development and -r^ification, the University can be Assured that 
independent data bases, etc., .ill^ncrt establ is^hej^ which could introduce 
differences in data for 'the same logical sources ofJnfonnaf ion. This ' 
coordination is a tnyst when independent utits .-^st rnake independent decisions, 
and later nave their decisions (or requests) co^,bined'to construct a 
university-wide perspective. If units have differing information about the ' 
same subject, their. analysis cannot lead to planning assumptions which %re • 
internally consistent. - ' ' ' 

« her independent develop^nt group will act as a dedicated' resource. 
University units will T«ke annu^a- systems development requests to the Unfver- 
sity administration. Jhe requests will be reviewed by the budget team. 
Projects will.be selected and a total re^ce to be allocated be defined 
(total FTE^positions for major systens development). These projects will , ' 



be scheduled, and the reniJTning projects will be rfetifrned as unfunded. If 
the requesting unit has funds for its own dedicat^ resource "(and if the 
budget team approves)^ it may wish to begin an unfunded project with Us own 

personnel. * ' \ 

$ * 
t • * ' 

• Once all priorities have been set", the Director of Computing Services 
will be assigned the number of positions allocated by the budget team, 
as well as the selected projects. The director will then be responsible 
for the completion of the projects. 

If /^it determines a crisis ^eed during,the year which it feels cati- 
riot wait until the next review period, it may request a special hearing 
for its problem. If the budget team determines that this project must be 
done, it will determine which previously approved project /)r projects must 
be cancelled. Thk procedure eliminates the most serious problem in all 
computing operations, the dver-commitmer^t of manpower. When manpower is 
over-committed, the net result is insufficient design, testind, and documen- 
tation. These deFficiencies'lead to systems which require constant .main- 
tenance, and which are very difficult to support. ' . - - 

la all, the dedicated resources reporting mechanism is iHandaiyy if 
consistent data, are to be produced. The irklependent development group also 
insures 'the FTE positions <o be spent -pn major systems development^ Treat^ 
ing the development group as a dedicated Ve^ource insures that the Univer- 
sity administration gets the development done that it feels "appropriate, 
and that this development remaifis consistent with existing systems and the 
general plan, for future data processing. These two concepts , together with, 
the centralized day-to-day data processing, insure fhat consistent data 
is available to decentralized planning units. ' ' . 
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Summary 

At W^st Virginia. Uaiversity, p1W!?g, is a'^ecentraTized process which 
must^lV in an internally cons^^^^n for jhe institution. kelevance ' 
to the individual unit^ is* nla in twined as l^Tt^ge unit plam aVe manifested 
. -.in^ the annual Operating Budget (the}esult of W short ranqe planning pro- / ^ 
cess.) In or(|r'that all untts'^plarfs are consistei^t with'the master budget 
a^id long range goals of the University af*a whpTe, the -info'mafion used in ' 
t^^e^pl-anning proces- ^^tb^ unifortq for a44. units.' ^fhe only viat>le;appfoach 
to guarant^eeing, unrforn, ^nd tijnely inforniation'"is to h^ve it^produced 'through 
a central flttfity. - ■ _^ 

■\_ centraY facility ^c'lpjiter S?.vices.>;has.^vdTy^^ at- West Vtfg^inia Uni- 
versity. Thisj^it is-much IJkecompairable units ^t>*ti}^r,i,nstnutions 
except that major systems developrnent Ts'liandled in a. unique way. Systems 
development's considered a resource and is treated .in the same manner is ' 

^ oth^ rpsourTes, i^r'via alfocat|cn/real location. ihisVocedure helps 
to insure thn University as Well. as urt'it. goajs. Sre met. As' at West Virginia 

. -University and othef institutions, adequate .computer staff^ are ^ot available. 
This process insures 'that development^ is given proper priority relative to ■ 
prodpctdon a/»d maintenance: It is'the-tudgg team1t""wesl Virginia Univer- " 
si^?^that sets theVioflties and pVovidesVunding as ife^s their' 'responsfbi- 
lity to allocate^. re^our^p Jn_w^^^^ 
goals of the University. ' 
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THINKING NEW'SYSTEM(S}? S^KE" ACTION ITEMS 

James LiPenrad ' ' 

' " Larry N. Craft ' - ■ • 

Pepperdine University * ■ 
HaHbJU, California 



. Th^lanning for, design^aWinlplemerftation of infprnation 
ana^me 



ma^a^t systems in colleg'es.and univeYsitiesS's approach-ing' 
a state of ?4ol^scence. as a science. ^Because we cannot devise 
"ru>es" with suffi<^ient scope ' and depth to cover -all insti- 
tutional and systems contingencies, the necessary activities ' 
remain somewhere between m4ic and art: At least ten "things" 
can and should be done in the early stages of systems p'lanning. 
These relate to facilities management, a systems conmittee, 
the-Qser li^aison functions, seminars, dita base management, 
'advisory committees, ijnpltmentat^n task groups, 4 procedures 
committee,. user training, and evaluati'ons. ^ 
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PART I 

PERSPECTIVE: FOCUSING OH THE TARGET 

PEPPERDINE UNIVERSITY . . - 

'■ 1 

.Pepperdine Unive'rsity was established .in 1 937- :thPough the philanthropy 
of George Pepoerdine (1886-1962). founder and developer of the Western" Ayto 
Supply Company. The school was primarily an undergraduate collie, af- 
fimted witff^^he Churches; of Christ and dedicated to pranotTj^riTberal ' 

^ arts Education with a Christian atmosphere," • . . 

- The school open^d^s Pepperdine CoTJege on the 35-acr^riginal site " • 
in sm/th-central'Los Angeles, with' 137/students. A granT^y the fou^^er 
provided for the canpui. buildings^; jnd an endowment of approximately two 
milUon dollars. ' ' ' ' , 

An enonrious growth period ecsued in the' late 1960's and'early 1970"^ " 
(see Higt^fes 1 ^nd 2) ^^s Pepperdine -rapidly Expanded from a single under- . 
graduate ihstitution to a muHi-campused operation of "five schools' arjd. many 
off-campus ^offatior\s. 

% . In 1972, the^650-acre Kalibu Campus, site of Frank R. Seaver College. 

■opened with 872 students'. As. of the current school year, 1977-78. Pepp/rdine 
Schpols of Professional Studies, Business and Hlnagerent. and Education are ^ 
adn,inistered;fr«tKthe'Loi'^geles Uu^u^. Pepperdine School of Law, \r^j( 
«n«y Jocat^d in Anaheim, >.ill be -joining Frank R. Seaver College, the • . 
tradition'al 4--ye^r undergraduate college' at the Malibu Campus, ,n September. 
1978. • •• i * ■* 

^ Adding comple^^ity 'to this phenomenal growth' ar6. off-campus teaching 
locatipns . weekend mode^ourses, multi-rfisciplinar/ cotir^ses, a oite-^ear. . - 

, -1- ■ ♦ . ■' 
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^ The challenges which_must be met due tq' this rate of change are 
most evident in the areas of Student- and Financial- ReicJrds. As the . 
.technical ngeds of the systems change, so is it necessary to restr 
and redefine, the procedures and" functions that the staff have been- wot 
with in m past, a task at le^ast^-as ^fmport^nt as the technical modifi- 
■ cations. • 

UNIVERSITY INFORMATION SERVICES - • _ - . 

The coordination of such extensive aduiqrristrative changes involving 
computer systems became the response bflity of University Information 
Services (UIS). UlS.was originated for the purpose of ^developing a Man- 
agament Information System rather than a data processing operation in 
order that overall administrative/jicademlc needs" could be met in a unified 
way, and future planning and information reporting ^rould be correlated with 
the current-data prw:essing done in support of the abmi ni strati ve systemsT 
In effect, UIS has b^ome a change agent for the University in the sophis- 
tication and^, refining of Pepperdine's systems requirements. 

UIS has two primary objectives: (1) to provide management infdr- 
<. mation to all divisions and administrative levels cf the jUhive'^ity, 
includiiw information pertaining to decision-making needs and infomation 
r^ated^o operation of administrative systems; and {EK" to provide tech 
n'ical expertise for the design implementation, operation, anp^igoihg ' 
maintenance of systems sbftware and hardware, both adnrini strati ve and 
academic. ^ . ' . 

OrgaDjjiationalJx. UIS__rep5rt5^jiireclly_tD_ih£ Executive Vice President, 

the chief operations officer for Pepper'dine University (see Attachment tA) . . 
The organization itself is 'headed by the Executive Director who has direct 

. ■ . -2- . 
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oversight of the Atfeirini strati ve Staff, Institutional Research, and Coaputer 
Services units (se^ Attachment B, page 1). 

Several dramatic occurrences within a relatively short tisE frame have 
had a large impact on the University. These included: purchase and 
instalJation of a major computing device (a Univac 90/60 cooputer); design 
and construction of a facility to house the conputer and staff {a two- 
story, 7,000 square foot building); conversion of some programs and all 
data from the external Service Bureaus which had^>een used for Administrative 
Services prior to the Univac 90/50; performance of ongoing routine reporting 
, functions; and hiring, integrating, and training personnel to support an 
■ internal computing facility. ' - ^ • 

Total redesign and new progrannring effort -for all administrative soft- 
^ ware has been started. The Integrated Student Information System (ISIS) 
has been completed. Other primary administrative software such as the 
Integrated Business Information System (IBIS) are*in thfe .initial design 
.stage. Building a research data base for trend analysis from past and cur- 
rent information is also in progress. ♦ 

✓ - 

T 

The change process is dramatically affected by the organizational 
management style. In fact, the cftange strajtegy ma>tbe dictated- by it. 
The approach to management in UIS is derived from a Revisionist theory 
social systems 'flfedel : specifically, UIS's Executive tfn^ctor's modified 
version of the Getzels-Guba "Komothethic-Idiogragliic'' model. ^ 

This. model stresses: (.1) the group as'the basic X)rganizational unit; 

(2) a well-deftfled formal structure supplemented by informal coerouni cation . 

■ \ • 

channels; (3) authority derived from knowledge, skill and achievement 

whenever possible; (4) control and feedback closely related to group pro- • 
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cesses; ^5) .decision-making con&cted at the most appropriate level; 
(6) goal-setting vrith as much group participation as possible; (7) 
coCTTjanication vertically and horizontally occurring without filtering; 

(8) motivation directly related to the Vf^diyiduaT s role definition; 

(9) a project approach to Dnsb^'es-sol vmg;^ and '13) an atw)sphere -re- 
emotive to irternal cnange. 

Tne strategy being i — 'errented :y Jl-S a normative- re-educative 
mode": very siller to the Dro:"e--sc wing construct descriDed by Novotney^ 
with 1^ irfoducticr c* a se-' -Der-aren outslde/inside cnance agent. 

2 / 

sysTE*^ I :y?j-E^ :ec"N'Ol":S'- Cj^^^gg-ias 

■. 're Outside c'^a'^ge agert -s Syste-it S Cor^uter Technology Corporation* 
^SCT), a fac-*i1ties -a^age-ent/educati o^ai sc^'tKare firr. with extensive 
experience scanning ten years ir rrore tnan one hundred colleges and 
universities. 

SC nas a ^- ve-year- contract with Pepperdine to provide Jianagement 
and technics; expertise in tne Cot^uter Services areas of Cotnputer Operations 
Acsilnisfatjve Systens and Academic Convouting. Managers of .these areas 
reoort directly to the Director of Go^-outer Services. The Assistant Director 

» 

'Hnredi*ely supervises Ad~'ini strati ve Systems which Is comprised of 'student 
RecePds, Financial Records agd User Liaison. All managers of tiiese units 
?re SCT enoloyees. Successive* positions" are held by both Pepperdine and 
SCI personnel "(see AttachffeSit B, pages 2--4). - ? ■ 

^ SCT personnel wgrk to identiff University needs,- to provide certain 
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technical skills to the JJni..ersi>, to train University staff, t'o provide 
. support for training, to arrange access to 'other training resources, .to 
coordinate admf^istVation and training -as part of the system' s^p rob lem- 
solving proce-bures. to act as a so^Hiti on. giver, to act as a process 
helper, and to act as a catalyst. The roles var^ depending upon direction 

frooi the Uniyersity,^ ' ^ 

*» 

All SCT activities ar« under the direct supervision of the UIS Execu- 
tive Oi rector. w-ho coordinates rneir efforts with University personnel to 
produce concise pr^le^ statenents to anal^e problem, .to for^ objectives 
to solve proDle..s. to conduct an inventofy of the nece^aoe -resources to 
■solve identified probler^. to develop olans which will allow objecti'ves to , 
be. reached." to .elp in the evaluation process during i^leientation -and in 
the deteninnatoon of no. ^11 objectives v^re ret. and to bring about 'any 
alterations, dictated by the evaluative feedback/ ' - ' 

JHTEGRATIDK <ar Sr INTO -JI.^ 

. The functions of the inside agentCs) (the UIS Executive Director and 
his staff) are critical in seeing that changes ' brought about by the "outside" 
im^etus beco^ a staDle part of the ongoing operation and that theyVave a''" 
broad ba^ of acceptance, Tnus,*the first task was to integrate SCT manage- 
mnt and new Pepperdine e-.ployees into the UIS organization. Several actioris 
were specified to take place in this endeavor: (1) the.OIS Executive ' 
•Director interviewed and approved all SpT managers -prior to their assign- 
ment to Pepperdine, (2) Each Peoperdine einployee tranlferred to UIS was. 
given an individual and a group orientation to the goalV and expectations ' 
ofUIs; (3)^ Tne S-QT managers conducted individual and group orientations' 
with the unit they supervised, (4) fetaiied job descriptions and specUic ^ 
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individual assignrents were distributed and discussed with all new em- 
ployees and with UIS efnployees who reported to. SCT management' (5) Aii 
all-day complete staff UIS orientatien session was conducted. (5) A, ' 
weekly meeting in'which all UlS managers report plans and project progress ' 
to the Execu^ve Director was established, (7} An onOudsperson- position - 
reporting to the Txecutive Director was established. ■ (G) An ens)loyee's 
orientnion maiiual describing UIS goals, policy and procedures j. orginiza^ 
tional structure, the SCT role, "and the UlS/Uni versity relationship was 
■prepared and,distributed to each UIS en^loyee, (9) Meetings were schsi^^d 
and conducted with deans and representatives frcxn each scHodl in rhe 
University to define and discuss the new UIS role and the SGT inVolveWw 
in it. (13) Similar meetings were held with all administrative urrits, 
(11) Several conrnittees (which will be discussed in detail later) .were 
appointed in an attempt to ensure university-wide iftput and^aci litate • 
information dissemination, ,.{ia) The policy of weekly .cBet?n^*o discuss ^ 
schedules, problems or ^ificat'ions with major, systems users' was continued.' 
Finally. (13) a moQthly neeting where the Director of -Computer^ervices 
presents i formal progress report to^the^Systens Conmittfe (the policy^ 
making body for UIS) was established. 

PARTS ' 
^ A SYSTEhS COMiinEE: CO.'-S'^ITION .Af^D CHARGE 
Ensuring that: UIS meets the objectives for which- thejepartment' was 
created, the President of the University has establisheti J:he Pepperdine 
University. Systems Comnittee- with the folj^ng make-up and charge: 
^ ^^PP|£^'"e Univ^^s^^Z^^ 

^ posed of %je Executive Vice PresidenKSbo serves 'as > * 
Chairperson, the Senior Vice PresidentT^e Vice 
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President of Academic Affairs, the Vice President 
of Administrative Affairs; the Vice President of 
Financial Affairs. th$ Vice President of University * 
Affairs, the Vice President and Dean of the School 
Of Business and Management, the Associate Vice 
President of Finance, the Controller, the Dean of 
Student Records, the Executive Director of Univer- 
r) sity Information Services, and the Director of 
Cofiputer -Services {ex-of(icio) ; The function of 
^he Cormntte# is to serve a? the "policy board" 
lOr co3^uter services. 

The activities include the establishsiait and re- 
• ■ °: kJ- policies related to University con^juting,. 

the establishment and broad i^vlew of University 
pnor'ities and service levels, relative to cciputinq, '^ 
regular monitoring of the ongoina p»4)ject to assure ' 
effective inpleqentation of the ODjectives as set 
forth in the contract, the working olan, and any 
Other systems-related plans of the. University,. and* 
yearly review of the Owiputer Center budget consistent • 
witn ,the service levels established. "V 

The-cormrittee has a standing monthly neeting but currently reets o 
as-needed basis, almost' »#eekly. . ' , ' 

- PART 4 . * ■ 

USER LIAISON: THE 'ca't?JNITY CONTACT REPRESENTATtVB. 
User Waison Specialists within UIS are vitally important, having as 
their prire function the task of facilitating contnuni cation between user 
departoents ?nd the co^nputer production and de-sign staff. Each specialist 
is assigned responsibility for an administrative area>and spends most of. , 
his/her .time in the .speci fic area 'gathering or givihg'ln formation arTd 
trouble shooting apparent pn)bl^. • - 

_ The UL Specialists who imr&ts.HiVaXx^Ox^ir^j&^uS^ 

heavily in'volved in the^ign ahd'dfiipr^entation stages of ISIS; Spe- 
cifically, UL Specialists assis^in procedure Vfting, foms design, data 
input screen design* and testing and developrrent of data'file conversation ' 
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specifications and associated testing. T},es2 functions have been esfie- 
■ cially important in interfacing with thfe' field engineer .for the -dSta 
.entry device and with the data entry supervisor during transition periods. 

For exanple. if forms mailed to students y.-hich bec^ obsQlete before 

all w^e-retunied, a wrkaWe solution ,,vuU have to be devised to allol 
. input of data from ooth-old and new versions of ■ the fom; this irpacts 

system modifications, procedures, and inout screen design. 

At the sa-e tine UL Specialists interpret tp the users hew the syster 
can b^st serve tnei. Dy identifying potertial ;>robler *r^as of design cr 
P'-ocecures, s^h as registration anc pir.ing ^toods fpr classes ^itn ir- 
reg^ilar beginning and ending dates, 'ney assist in iievelooi.ng the .ser's"" 
objectives, tne design of new fcnrat^ and the enunsratton and clarffication 
of hecuired testing. ,\ 

As a hignly jser-onented group, t^ey have nad a prirary rc^e in 
providing training in ngw oata collect-.r ' ana recording procedures to ' 
selected-personnel; To do ^is/d Socialists must know af^d Understand 
the mscnanics of the old syste-r. m addition to the design of the new 
system. Further, they mjst knaw the strength^ and weaknesses of their' 
users-and help reluctant users ta ^realiz^e bener.ts of coordination and 
systemization. The day-to-day and oe.rson-to-Derson contact given by User" 
Liaison- throughout the University coninunity- cannot be ove'reiBpnasized^n , 
the process of develoj)_ing and_maintainin5^a sinooth and Effective ^ysxem, . a 

PARTS- • ^ ' 

SYSXEKS SEMINARS: THE CORE PROBLEM ATTITUDES" 
Betause of fhe absolute necessity for yser involvement lo the " 
implementation- phjie of the new system and because of the substanti.al un- ; 

' -8- ^ • . 



rest and resistance to s)ck a 4a^ge causing effort, there was a- need for 
som method of b'ringing aht>ut unified ^ling of cooperation. ' . 

ArgyVis has stated that -n«sWndivi duals are 'systematically blind'. ' 
to their behavior and are therefore 'culturally progr^d' to behave in ' 
ways that reduce the probabifity of change. 

The device chosen' to overco^ ^syster^tic blindness" was a 
consciousness-raising *^1 developed by S^^l A. ;i:ulbert as described in 
his book .^The .Organization Tr^ ^ »^ ^ ^ ^ ^ 8 * 

• The canscr6.sness-raising .od.l focuses on two Jo:rponents, tm personal 
a.d the syste.. -The personal cor^onent strives to develop s.ffrcient under- 
standing of ^o.we are witho^ our adaptations to the systea and to rec- ' 
ognr^e which p*rts of the syne. fail tb fit our oeeds. The syst« ci^onent 
involves o.r seei., what the syste. is and how H works-as cohtrastrf wi'th 
how we've been conditioned to see it-and ou'r-thinking abo.t the well-bei;^ 
of others ,*o are also part of the sys^err.^ i„ i„pie»e„tlng the model, it 
was irportant to observe the following points: ('see Atta^i^nt cV ' 

Se ^::^t^^z'n iz^:- -e4xt> _th.s. ■ 

' ^" i;!^9'^"PV Should b^-CSHfully selected so that tb«re is^ 
cross section of ^ividuals at the same (deration! MeU-^ 
-but representing <|fferent departments wiSfn Pepperdine^ 

^' ' Urgl1nSuaS°to'^ro'j.r" canf'ortable sharing but'^ ^ ' 

syltlm (12?15) ^" accurate perspective of thL' , 

4. The-grotip shcuttfte coiinrtrted to'attend~aTT-"t^^ 
• ^ sessions which meet weekly for three ^eeks. 

^' fJ^c^K^^V' ^° conducted by a Facilitator who sets an 

SEED'S , . 
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' tffJl Y ^^T?^ ^ evaluated for. each session both -by the 

f^.rtlJlf Attachment d; and by the Facilitator (see / 
Attachnenc E). These evaluations are tMn tabutated and / 
\ ond iyz6d . 

Ideas and alternatives for changes to the system-be it administrative 
or computer-based-^re drafted by each se^nnaf group in the form of Action - 
Items Khicn were. directed to .diversity ofr'icials. General areas of concern 
nave been co-rr..nKation. quality rr^nager^nt; fringe benefits, university- 
Dlanning. naragement Dni'^soDny, software design," -and dat^rocessing op- 
eratiors . • ' . 

Exaroies tne -^SDonses tc s^kh recc-rrrendaticnWre : a tricesterly 
reeling wftn toD ..wersipy aa-ninistrators and tne staffs of eacn car^.s -n 
. a're:>ort/auestior/3ns^r fqn^^t; increased benefits to personnel setter 
>anagement direction; ini^roved ^ordination and carrrjni cation beW, ae- . 
Dartnents; additional training'sessions; clarification of rjles within ^he ' 
institution; an orientatii>n manuaVto UI5 for non-UIS personnel; witie 

^^^^^ 

tribution of tne University organizational chart; e'tc. ■ . ' ' 

PART 6. 

THE DATA BASE ADHiNIST^STOR Ca^CEPT: DEFINITION AJ,'0 SCOPE . * 

The Data Base Adininistrato»)>(DBA/OBM-Kan_ager) "and '^various vievfs and ' 
roles of the position were described -in an artlcle^^ irt the May, 1977,iss'ue 
of mmrm, entitl/'-The mny Faces of the DBA." The , consistent then^ 
of t.he article is there's no cons-istency in the position, eitJjer fron tge 
standpoint of qualifications, of salary, oTplace in the hierarchy, or of' 
^enployer expectations' That's consistent with several other positions we 
could nane. ' 

If there's a single knot^hat ties the individuals in the data* U5?rs 
comrminity to the info'rmatiQh they require for effective operations, it's 

4 • 
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probably the D8A.. M DBA is to carp'orate *ta and info^atiori what the ' 
Director of Personnel is-to the enployer/employee relatlonshfp in an 
orga„i«tion. He or she i«,st have an indersUnding of the organization's". 
90.1s. Of the infonnation needs «sociated with eaih of the soreti^s diverse 
units conprising the organization, of the level of sophistication-, the.users 
•♦11 bring to an EDP.»a„aged ej<i ronrent . and ™st h'ave a' suffidenrdTpth 
Of kn»,ledge of the li,^tations and capabilities of the specific data pr^- 
^ cessing^ resources provided by' the institutijn to «orfc with systen^ progra»ers 
in deveWnt of a realistic systents design in the context of these para- ' 
niters: TheWoSy with a Director o.f Personnel ")hts on the assu^tion 
.that the Director n^st'have a sirtlar knowledge' of .t(,e personnel needs in 
-•an orgaoizatipn. be able to systematically quantify -and kee'p records ac- 
cordingly, and know wher., h«, and what ti« fVa„«s a^ ^ecessaiy'to n=et 
these needs. ' 

As we perceive it, the human characteristics one looks for.in fining a 
DBA position include opt only an intimate general knowledge of institutions 
of higher education fron. a broad 'phil-asophical to a nuts-and-bolts 'per- -, ' 
spective^ but also these: . • — ' ' ' 

. S:?fc"]?? htar'?PJaT^Xi^MrLt - ' 

J|^4n'JtorilVe\%?j^ntSt%'sr?„^^^^^^^^^ - ' 

. S»astrd\tTa"s-Tnt??tSlS d£Htl • 
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'■ ' ^FTTTT^^w^^" J ^^^^^ than a dozen 

■ ^th .l J l^^l '"^ ""iversitTes a'cross the United States. 
^ ^r. 'II ""li^i y^^'*^ experience in their position Hoi' 

bv't'hl?' DBA view l,imse-lf/herself and how are the] v?e^d " 
. , by the r employer? .In the absence of a clearly- defined fnd 

^ • S^L"'w fl'i^S'''^: profession! ly q3a ??y 

, DBm:, w 1.1 we. have ten years from now? Business more and 

g iv^the high-powered language we use to define a flrofes- 

D us Jol .n^^^^'' 5-10 percent of the 3,000 
plus colleges and 6ft?^snies in the United States have 

Ln[°Sac?"n ^^-^r ''"^^'^^ have.a signlfi- 
' a^S^^L TQ^"'''/'^^^'^ ^'^"^ questions between 

A ■ e"?'you?;^L'^;s"' '''''''''' ''''-'^^^^ -^.^ • ^' 

,We have a handout (Attachment F) outlining the generalized job de-^ 
• scription employed by Pepperdine University for its two'oBAs. One m for 
the. Integrated Student Infonr.ation System, and ene for the Integrated Buli- ' ' 
^ ness Information System. If these two DBAs" do a workmanlike 40b in da^- 

base development, Ukely a single DBA. working with two managers, (at a. * ' 
considerable lower level) is^44^t will be required to'get our Job done. , / 
on a maintenance basis. ' ' 

While rhos't of what>'v^ said-^about the DBA has^ tieen gained- i^om direc^.y^ 
. experience over 'the past 15-18 months at Pepperdine^UnWersity , sq^ 'of it ' ■ 
- was learned by us too late to p^t into gp^im^ praaipe. ' ' ' ' 

PART 7 , * ' . . 

ASVISORY gomnEES: THEJNPUT m^EWORK 
Under the leadership of-the DBA ^d with input from air'chief.adminl- 
istr^tive Officers of 'the ^Uni vers it/, total* us^er office represents tion^vas ^ ^ 
. sought^at. the i^nitiation of (ftta basfe planning and de^T^n. -Some IS^dif- 
ferertt offic^ h^e representatives- on' our Student System^ Advisory Com- 
. nrittee.^and ^proximately the ^ame numbersn.o« the.B-Q^in^ss '^y^tems 
.AdvisoripWttSrNe.consider -the. benefits 'derived fn)m the Corimittees 
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df inestimabre v^lue the, succfess of our systems'-development for the 
tollowin^ reasons*:. * - . ' , 

'1. They.eitablished a spirit^of "communitV effort'and iW " 
^lllt]7pelV '''''' ^ . 

. \ 2, Systems-|vers4ghts were* caught prior to being 'fcmii4lly ' " 
incorporfiked in the design; ■ ■'^^^^ 

\ -f^n^t^ 5'^^ identify and develop "worst, case" exanip>es 
^ in .J:ha design and testing of systejns -fTexibility"; " ■• 

■•; il'. .Since our programs are systems tSble^ monitored', adequate 
^ ' .field sizes were established in the.tables on the fi?st 
pass ; and ^ \ s ^ / j 

5. There has been aln^st no negative" /cick-back in the form 
.of our office didn't, krpw^n't Vorned in time to * 
, .. fully assess our needs.')- ■ ' . - 



Acoupleof additional insight^ acdompanied this participatory, de- 
ve«l0pment,plan; Fir^tv things, "went a. hundred times. better when we (the 
DBA§)^came to the C6nini ttee 'wUh. a " speci f i c broposar, for. each segment of 
ifih% system, It .is^much wre efficient to change a proposal th^n-to try, 
■ to develop one in "^a. committee environment, 'We tried to have eadipro-, 
posal 'and-^a- meetfhg. agehda i> the-Jiaods of tffe Strident Systems "conrrjitte^ 
merfoers at least ter> days prior t^i^^tirtesJ jn tffi^ir; aac.h member 
/Id^iew wi^th add soTfcit- input frortho^e {s)he. representfed. , Al^. 
:h.jieeting^ was fo'nowed;'by'ttrinute^--kept' Snd ^^{ribute'a by the chaVr. 
fiersonV. 'Meetings ,wereh61d e'very ttiree-to-6ix we-eKs during the;^ystem 
des^T^gaj, A second Important advantage was gai^gOhenV^as tiice^to' ' 
.st^rt useV trairti^hg programs, which ;i^'^G0ver4d io-nwre detail la^er!'^ " 
Having indi'viduals in' the tfaining^sessaons .who ar'readyJJa^ a good over 



cou 
each 



v.iew 0/ the system we were installing (/rp(n having had Advisory Connitte^ 
experience-) p'e.nnitte^l- "Auch more. effective user,^traim^n^?series ttian wer> 



J ' 

could otherwise have expecUd-. "^Thirtly/^we introilyced A^ystem that 



already had a fairly broad%ase Qf^siJpport. -oi^the day of start-uo — 
. ^ Ir\,suninary. the Advisopji^ Cofim'tkes'^rovide valuable early "input for 
S)?stems design and^view an|; ^'usV as' inoortantlyf provfcfe effective t 
channels for coair^.uni cation ->y> an area where the -importarvce^Qf connunicaKon 
IS indispensibje and' too often oveK^ooked^ ^ ' ' - " 

■ PAffT 8 
■ _ . . ^ •r . 

^^?LEffNTATIO.•^ TASK GROUPS:? A HIDDLE rWJAGE 
Seyeral -Weeks following the wrap^o of bur data elerent "dictionary ' 
, defi-n;;4ions,, systems tablesMdenti fixation, and program 'specif ioations , it 
becare obvious thi??^as no Jrc^iest rated effoH to get us£r-initiated tasks 
off the ground. Ev?^rybo(fy Sesfmed to be wor>cing hard but'^e did not 'Sp/ar 
-to be making an/'^ysten^tic progress to-wards day 'one of impfenie'n,tat^(^ 
The ^lloy^jag events and descriptior.s apply only t^^ the -stadent system * / 
segment of our systenS deyeloprent ' although it li'kely.wi ll^e -the case* " 
for the Busvnes's system (if weTiaXen't made it clear, these systems' aii 
•^'^e'"^ed and accessed ^sfng-" common retrieval ^aitware), . - 
. . I,t was- the ciVcumst#jfe's just described .tJiat led to',the formation .of 
the student sys#m' Ifipllmentation Task -Force. "It is%omposed ofthe Dean ° 
of ^adent Records, our tw registrars., our, two^assi stant regiffrars for 
data managerrfent, end the^Manager of Student Records- SystW frof* Univ^it/ 
In.fo^?«ti_on Services. -For 'sorfie four months.^ met fonn^lly once a we'ek' 
follo-rfing-up and foljowihg through wfth" mutiiallyagreed- upon tasks ^nd 
priorities". Beginning^ with the- System start-up and the,'opening' of jthe" 
Fall Term,^ these ^i^tings have been reduced to twice^monthly, - Here-, in" 
general- term? is Sw-our tio»-was spent. • >* ' . . 



rnUially, the ineetirrgs were devoted to fonnu.latTng strategy: what ^ 
t6 do first and hc«. what followed, etc.. on through 'to the final tasks. 
•6ant^ charts were- constructed fdrLch ^egn^nt dr module of the>oftware. ^ 
,Our first stage developrnent /iW^ two transaction editing nx)dules 

a Transactional .^nput^tod^ screening; and ^y^temTTablea. used 

wherever possible, ^r^^.te. The action^les and/or progr^^ de 



fined for early Osk were:\course Catalog. Cours'eVchedule. Orop/Add, 
(Which handles all our .registrations) , Student Billing. Data Bas^ Grades 
• Reporting., ahd Reporti'ng/Retrieval . -To these'we are presently Adding 
modules to manage ouV adnilssions/marketing progra/ns." financl^aid;.-' ' 
Inst/tutional res^ and aluniii/developn»nt.. In gen^^ plan we 
developed for user activities can be applied to any pfVhese { and perhaos 
to m9st other nnxlules.); -The activities engaged in consist of.fi ve broad 
qartegori.es: ^ ■ ■ ^ ' ^ ' " 

1. ^InpfutiForm design and Product*on Act1v1ties*- ^ ' 
' 2. Table Definition and CoDS.tr4jct.1ftn Activities - ■ - 

. * ^- /roduct1on-related;{through"to riport. retention) Activities;' " 
4.- File Cop^rersion(s). where ^pplicable^ an<i . • ' 

^ opL^It").^"^''^''"'''^"'^"" P'*°^^^'^'^s --etrleval request ^vel- 

(see Attachruent G)./ ' ' . ' 

_ Since the progr^s rr^tloned were' br^ought yp as a working system, the 
I^lefentltioh Task Force has met tw^ce monthly to refine procedures, to 
evaluate our own and^therusers satisfactlons.: and to begin lo ide'ntlf/and 
prlor^-tlze needed refinements,- These sessions aren't^rly as frantic or . 
productive, as our earlier meetings but,' we feel, are ju5t as desirable Jn ^ 



the overal} scheme of 'things. 

, . PART 9 

• ' ornr.no ' • """^^ PROCEDURES COHMinEE:' ' * ^ 

PERFOWERS, REVIEWEB3. CONSULTANTS'' AND APPROVERS " 

. . When we talk about a system, new. or otherwise, we ape aware' that a' 
. large number.^cf^ developed "and accepted procedures are ne<^ssary.'to make . 
ti.e system sii^ccessful. '^ith this in mind, we identified the functions we' 
• anticipated the nucleus of the student system would serve; then, using key 
personnel from Student System Advisory Conmittee. we began itemizing ' ' 
the needed proc^ures. Simultaneously, the "concept and constitution oT a 
P^ce/iures Committee was outlined and a charge written. The- listing of-' ' 
needed procedures collected from our users was organized around ie as^ 
sociated software elements and put into' a sort of matri^j^see sairple page ' 
Attachment H). with individuals and/or offices ^conprisi^g 'the^olu^«s and - • 
the procedure naming the r^s. Ifwas decided that each procedure- to be ' 
written would require four types_of input: 

1. . Perfojmance (writing), ■ _ ' ' ' ' / 

2. Consulting, ' 

3. Reviewing, and . ' 

4. Approval • , * „ . . • • ' ' * ' 
.Counting up the needed procedures identified with the ninelstudent 

systems module^ described earl'ier -{under Pa.rt 8, Implenentation Task ^ 
, Groups): we found there were ^.re' than 100. This effort, started about ~ 

April 1977, reached a milestone in late sunTner-4 draft of each needed ^ 
.procecfur^:- These drafts hav^ beeh'. wri tten with input from. designated • 

consullnts, revie>^ with major users impacted, and approved by the 



appropriate individual or offl^. using our experiences thribgh the 
first fuVl cj^cle.ot running student systems, the procedures will be 
(indeed, 'are now being) ^rfefined and oolished. Some side-benefits frotS 
having thfsrCofimittee with its charge are: 
. • . 1. A much^better educated and more aware user coninunitv; 

2.^ A broader sensitivity on tne Dart of 'users, as ta tne over- 
lapping and interrelated nature of ordcedures *fj^ 

- 3. yser/Committee Initia'ted inout as ts poUcy area^ not • 
adequately defjwed/en-orced. i^e feel this latter char- 
acteristic is strongly indicative of the- type qf system 
user grouD that will max^ral^y serve our student and 
University publics a^d also .-ndicati ve of a transitiorr 
frop a group o^. syste~6-pa' ve individuals to one of 
- educated s/s terns users, ^'e oe.lieve this has been a 
■ major^steo in the rignt directicn. < 

.' • =APT 10 , . 

TR-AINIPG:. APPROACH. -O^^HE REAL PAYOFF 
Despite the fact we thoucnt ciir approach' to a user training p\gra!n 
was sufficiehtly well thought ou: ard that "oversights would be non- ' " 
exi stent i hi ndsignt ha^ sonewrat rxc^fiec that view. Starting with what 
we actuallydid, -we will core bajk to a csuple/of ar^as we orobaply could 
-have better managec. 

Eight considerations or star cj^ were used as'the training model 
design. • . ' - . . » • • ' 

1. Identification .of 'aVget ggpV;5tion- StartinQ wfth a listinis of 
' .\ . *e-yery.aamini6tretiyejnd icagenic df^ce. w?. went -nodule -by- 

- , ■ ■ , n»db e thi^ousn. tne sTDd^t ^yste^.^^^, recording forf each 
Jtioduleit-hfe .offices thbtjfSuTti inpact o;- be liDpact^d bsSk . 
• ^ referenced data flcw^he chie^'adfr.i1iistratDr Jo eaeh of thesk 
• offices was asked tc nane a representative (iroreThan- one in ' 
some cases) »^o would be available for th^ training'serVes. 

2. Calendar-We scneduled. an every Wednesday morning, 8:^30— 
.12:00 noon,, training session that spanned aboDt three calendar 

- months ihis calendar was "drculated well in advance^ to evfery. 
Identified participant with- each'^ssion the recipient was 

"~ ' ' . ' 7 • ■ 

- I /- • - 



«>«Pect|^to attend highlighted. ' • ' ■ 

- Transaction Input Hodulfr^^en SnTto J r^h",' ' 

especially ^ne-^^erll1l-^J ? *'™^ ^^S'ions, 
-inSividuafs;^' >nxroc.ct,o.y sessions had up to 40 

HMc c ioj>^ WOUid nave f^^-C^ur'tc^r^n Hiifi ^. 

n-^nt to- teacrn-ng sty> an/al so t^'ted :n*4i tv^'o^^^ 
• ^ m,ght have experienced u^ir.g seve.a' .leade^^s 

cou^e'sof i,^^:^°I7f^;7^^-5";rs»«enals ajd of 

. .for Lese ov»,^v t^Xn ,?v"rr '^''''ted to pe represented 
or three det iIeri;fo^";i;;\l;;,, r?-r^„J^-Oy 

-: ie u;:;nyf=„=,"?;xr ' "•"^'-'/--"'"g/'^'-^ei^ro^^nt. 

■of -r-^^? ="?'"^^^.^iis aooroach to the practical aspects 
or ,r«ining »rKn, incidentally, also s»rved as 'lrlv "aL ' 
.-testing of the 3t,ft,are 's.'nce'we exerc,s7d the ffve'dat'aT ^ 



S fV-V" - se-ssil-^^^ 
«ot^doin» h<^wor. «?'c^n^,^d°e^\%f^.^^^s^S"'"'- 
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■ > • PART n 

* EVALUATION AND -CONaUSiONS: HOW ARE SE DOING? 

^ This segment of our presentation gets at the meat of the coJJference, 
there: Are expectations equal to reality? In looking for answers to • 
the question, we must confess at once to the subjectivity of the assess- 

■•ment. The/inished products^do reflect those characteristics initrally 
specified, and that is the beginning and end of an objective assessment, 
feny vrould say>, and perhapsjusti^-a'&1y so, -there is nothing else to 
examine. TWs of course assunies the absenc^fe of ''human frailities and 
personalities as Wll as a freezing of the clock. At this time the re- 
pprts produced have been in the hands .of us€,rs tod short a period 
(three mdnths) rtp allow for a comprehensive assessment, teta whicw the 
users are accustomed to receiving are still provided but now are subject ■ 
to new .Manipulative capabilities. There' are scattered complaints -from the 

■secondary user comiuf^ity regarding added data collection and audiUng ' 
reguirements;'such coaiDerits as "I spend more hour^ working for the 

Admissions Off ice/ Registrar' than for my. own office" 5re not uncomon 
(or unexoecte/J). 

If we judge the^raining efforts according to the success of ulers 
in exercising t^e systm, then with one or two exceptions, this |rea- would 
get hi^ marks— about eight on a scale -of ten, objectively. 

there are'offices and individuals in our University experiencii^g ■ 
socne.disappointnient becaus4 th^ unrealistically'expect^d snore for less, 
and Ttn those cases e^;)ectations are not equal to th/achieved/r^'lity. 
He beHeve this reality -gap is in -direct proportion 'to the l^e'l of - ' . 
understanding .and sophistYcation of those otfices and.* indtvid'uals, and 



do have,. relative to college and university systems specifically, and 
to machine records Jceeping capabilities generally. * ^ 

He thought we specified a student infoftnation s^^4n^that w6uld 
allow us to efficiently and effectively create and manage student- [ 
records information; at this point, there does not appear to be any 
^reason to think, the system will not dT^ust that. 
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Ibid., pp." 106-110. ' ' . , ■. 

* Ibid.. Pp.J11-tl3. ■ . 
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RESP0N3IBiLITy STATEfCNT 

for . * • 

Data Base Administrators . . 



Under^the direct guidance of the app»^priat6 vice pVesident (i e . the 

^JnH«nt'^r'^H"^--^°!; f"^""!' regarding Admissions. Financial Aid, 

Student Academic Data, and Faculty Data; the Vice Presidetit :for Financla, 
Affairs regarding Financial Records and Tudget Data; the Vfce President 
PurrJSjn"!'':'^^'^ ^l^^'l regarding. Personnel. Position Srol and 
!nH^ ^"5"^^^ ^1*^? President for University Affairs regarding Alumni-./ 
and Development fecords) a data base administrator is expecSd to: 



_^ 1. Participate^ directly;in. all related data file development/ 
construction beginning with records management philosophiJ 
and continuing through definition of necessary data elements 
and files formats; 

2. Oversee- and manage the construction of necessary input/ ' 
output forms and reports including approva}(s) of all- such ^ 

. . documents and arjy changes requested in their content or format; ' 

3. Assume responsibility for the integrity of and ultimate approval/ 
denial of non- routine access to the-data files for such purposes- - 
as special reports, f^search activities, etc.; 

* » ' ' . * 

4- Coordinate with deans, directors, and' department' chairpersons ■ 
software design, data element definition, training and prdqram 
testing activities, and data file changes and maintenance. •., ' 
I These responsibilities should further insure' information in- 

tegrity and adequacy; 

- r^^* a function of maintaining the Data Base's integrity, it will 
^r- be the responsibility of the Data Base Administrator to' insure 

. that appropriate procedures are documented withiQ the guidelines ' 
specified by the University Procedures Coftmittee; and • 

6. Insure that state-of-the-art data "management'-practices are employed 
teethe extent University physical, fiscal, and human resources ' 
permit. • ^ 

' . - / . 

5fS"nf f^t^/':^"' vanous University offices and areas^is likely to'becore a 

^7 ""J^' ^'^^P^ administrator'i»res'ponsibility ir 

reo^r^J^r tS.r'^h'^ -l^' 1^ P'^^^"^^'^^ ^° 'he aSliinisti tor 

reports rather than by the specific office in which he or §Tie Is housed. 

•''*'''J°L!:'''^^' P°'^*^^'°" det'in'ition, be the Chairperson 
of the Systems Advisory Coirtnittee assigned the responsibility for input to 

fjL??r°P'^'^' data are^(s.). The Chairperson will routinely, con ven? this 
fS JJf •rnL%r^^^^.'*^^\^' be respcinsive to the suggest.ioJs solicited 

I Cojmittee, and advise the Executive Di rector ..ef University Infer- ' 
matipn Services of Committee recomnendations. - ^ 



xo 



7 / 



. - An5iCH«NT:s 

USER MODULE eHECKLIST 
*' . . TABLES . 
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'TESTING'" # - •' 

f ♦ 

A. RevieW documentatiop^ 

B. Develop* testing objectives^ 

L TIM edit features 

Table' lookups 
3. Error messages 
4., System generated dat& 
5. Output t^eports'' 

a. Fields print correctly • 

b. Selection 

9; Sequence ' • 
a. -Format 

e. Confutations " ' • 
^ 'Z\ Code test transactions 
D. Review tests. 

Analyze reports/processes 

1. Processes 

a. Develop general overview ' 

b. Compare existing vs. new 

2; For each report 

a. Determine USE ^especially 
viewed as a replacement 
of an existing report or 

' a new tool) * 

b. WrUe procedure for use-' 
.as. .appropriate 

c. J^rite retreival requests 
lis appropri.ate " 
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THE DESI(^-Alb'lMPI£^fENTATION^ AN IKTEGRATED * 
■ ^j^Qjj^ COlAnOL SYSTEM - • ' . " 




Alexander 
Lemson University 
Clem^on, South Carolina 



Clemson University ^^s recenC)J.y designed and is ii&plementing an ' " 
integrated financial control system, first portion o^ the 

comprehensive syatem is a ^complete financial management,, budget, 
encumbrance , and grants and* contracts data base and reporting sub-' 
system, 'The ySecond pottion is a personnel/p's^roll/position budget- 
ing sub-sysxem.^ The syspem ^is, designed such that the components 
serve the tieeds of specific i^er areas (accounting, payroll, bud- 
geting, pepsonnel, financial ^manag^ent) and function together in 
establishing"" attd ffacking university fiscal goals. In this* paper,* 
the merits of considering int^l^atinn o& systems to meet university 
wide objectives as a design criteria rather than as an after-tbe- ' 

fact ahorje are discussed. *Also, the data base organization and 

• . ■ * • 

several* aub-system relation^tijLps are presented. 

. . ; * ^ ' - ' 
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Introduction - ' \ . ♦ ' « 

, Several years ago the administrati6n' of Clenison University committed to ' 
implement a comprehensive set orbOsines^; syst'ems to assist in performing 
routine business, fiinct ions and in achievijjg common goals of financial con'trol 
shared by fiscal administrators. "At the gutset it was recognized that', to a - 
large extent, the various departments performing business functions not only 
had unique missions but also shared certain responsibilities and inf ortaation. 
Also, it was recognized' that systems and procedures to perform business fupc- * 
tions must work' together in achieving controls deemed necessary.' It was within 
this framework that the administrative data processing staff of the University 
approached the problems of Systems and data base 'design. This paper outlines . 
the ap^ach taken in, system and data base design and traces the migration' 
toward a comprehensive finan<^al system at' the UniversityT , Rather than a 
chronology of events, this paper -tfescrlbes \he attitudes and design criteria 
with which an Integrated financial system is being impl^ented. " 

Environm ent * " ' • 'O- ■ ' 

CXems^n University is a state IkM grant institution with a three-fold 
•mi^feion of instruction, research, and public service. There are nine college? 
as well as an extension serVice and agricultural experiment statW" wl-thin •- : 
thS University, The University is funded V a lump stm appropr\ation from, the 
State Legislature on a fiscal yea'r basis, varidus federal appropriations, 
student ffiies, and by other sources. Approkimately 80% of its operating exiJend-\' 
iture budget of roughly 80 millidn doll-ars is for personal services and fringe- 



benefits. As witB other .Ipvemmental agencies and' Institutions af higher ' ' 
educatio^^♦ there are* extensive reporting .and audit requirements placed upon ■ - 

the JJniversity by tbe StSte and F^eral governments • - ^ 

/ * • 

• m • 

Business Cycle - ^ . 

The analysts Involved, in the design of the financial systems *tod data t/ase 
must begin by viewing in kroad terms the fiscal operation of the University^ 
liltimatel^, all systems and informatioti must function as parts of this cycle, 
and a basic understanding of this cycle is'mandatory f or .tho«e people attempting 
to structure the data and design these systems* The business cycle is Viewed 

as follows: ^ " ^ 

* ^ * 

' 1. Formulate institutional objectives. 

Each fisc^ year the University must "examine and re-evaluate - 

its activities* and formulate plans for the next fiscal year(s) in 

light of new programs, and directions perceived by the^ administration 



and governing bodies. These objectives mxst be formulated and 
artic^i^ated before' a financial plan caii be developed. This psocess 



begins at least a yea^^ia. advance of the fiscal year beginning. 
2. Develop ^ financial plan * , ' ^ 

. , Given institutional obieetivea, the University must begin the^ 
process of securing financial support from the various revenue 
sources.^ Objectives, of /course, must be evaluated in light of c • 

expected financial support. A pseliminary fiscal year budget ^s 

*i • - „ ' ■ ' ' ■ * ■ . 

pre^ar^d at a detal^^^el', including a listing of each employee 
, ^ %. ' • . ' ' 

position deemed nete^sary. This process ia ctsapleted about ^ine 

. months before the fiscal year begins. 



/ 



Send budget to State governing bodies ^ 

The proposed budget is sent through various governing bodied 
to t^e State Legislature for incorporation into the** statewide fiscal • 
year budget. Modifications of the 4)udget: by th^ Legislature often 
force rej-eval6ation and changes in University goals.' The State 
budget is usualiy^ut' in a finaT form shortly before the fiscal 
year begins. , 
Develop final budget . 

As sooll as the University receives approval from' the' Legislature 
and guidelines for staff salary changes, a finalized budget can be 
Constructed and submitted to the Bdard Trustees for approval. 
After this point, the fiscal activities of the new year can begin. 
Transact financial affairs 

Given its mission, financial plan, and budget for the yekr, 
the- Univer si t)fojcan .begin to implement the plans for the year. ' 
Associated with^^this, of course, are the routine business fftctions 
of various depat meats, including purchasing supplies, printing and 
distriboting checks, collecting money, hiring eaapioyees, and other 
business transactions, ^ ^ 

Control financial operation o . . . , 

At the time that business *af fairs are .transacted^ financial 
controls must be id place to assure' that the financial plan of 
operation is. being fallowed. This- of necessity involves daily 
controls and jjrocedures as well as periodic financial' reports. 
Report financial information " ^ , 

Periodic* reports are, of courae, necessary to reflect such things 
as budgets compared to expozijdi tares, revenue budgets compared to 

^ 115 • 
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• actual revenue,, tylal balances/' and info2::mation on the status of 
grants and contracts* To produce th^ heeded financial reports and 
, to rfespond to/t6nnlnal.ljiq?^rles, the Unfversity must have a^balanced 
.arccpunting .€at_a_base rad accurate information concerning such items 
^ as bCidg^tra, encumbrances, grants, purchases, and ei»Ioyees, ' 



es^klc 



8» Evaluate 'and begin planning for next, fiscal year 

As one fiscal year is in. progress, the plans for the^ext year* 
. mUst be underway. Planning information for the current and past 
/$ears is needed in formulating future plans. , 

« 

Again, the general nature of this business cycle mist be uipder- 
stood by analysts so that all systems and information structure 



constructed can work within:* it. 
Design Criteria . • • * / ' 



Given the environment of operation and the business. cycle^f the University 
analysts can noti begin the process of systems and data base design. Integrated 
systems and data can become a reality only if individual department functions 
and data are vieVed as par^ of a comprehensive picture. . The design criteria 
for the integrated financial systems are as follows: 

1. Consider the unique responsibilities of ' depart^ients within the i 

/ ' 

Buslnless Office.^ 
• • / 

2-r Consider the responsibilities and information shared by these 

dei^rtments, 
3. Pl4n for desired fiaanciaJTYontroll 



% 

Reflect the data structure taking into account Items I,'2y and 3. 

c ^ ' . - 

5. /Desi^ and implement systems that satisfy the needs o£ Ituilvldual . 

departments around tlie common data structure and fiaancial controls 

t 

defined. ^ 

' '■ ■ lis ■ . 



These criteria are explained as- follows: t '' " ' ' - ' 

1. Consider ^the unique responsibilities of each department." ^ 
The areas- within the Business Office are the following: 
Payroll/Insurance ' * 

* Personnel . 

* « 
Budgets and Systems ' ' 

• J, 
, ^ ' Financial Manage^Je^t/Accounts "Payable 

Bursar/Accounts Receivable ^ _ 

Purchasing c\/ ' 

Physical flant ' 

Auxiliary Enterprises 
Each, area must^ have specialized systems to assist in performing 
its duties, but.it is not feasible to design in detat*/ all of\these 
systems before an^ are implemented.' lovever, migratloV toward 
'common data structure and |dnancial controls is possible only by 
careful study the needs of each area and viewing these needs as' 
part^of a whole. 

♦ 

2. Consider responsibilities and information connDon to areas* 

As departjuents are studied, it becomes apparent that there are 
many Interfaces. Here are some examp;.es of information and duties 
shared by departments. 



if 



A. . Payroll/jEnsurance-Personnel 

t Each of , these departm^ts has' a" commbn denominator of people, 

each -for slightly different reas(^s. Personnel must insure^that 
-^ople 6re placed in Appropriate positions, payroll must prepare 
pay checks for these people, and insurance must assist them in 
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• * * 

selecting Insuranca. All departtnents must participate" in the ^ 
processing of infonnati^n regarding hirings, promotions, phanges ' 
of employment st^rt:us, and terminations. . ^ ^ ' 

' ' '• - ^ 

B. Personnel-Budget * l 

Each of these department^ \s concerned with posit;ions. 
Personnel 'places employees in positions that are part of a detail 
position budget plan established and maintained by. the Budget 
departments Both areas are interested in. information on position 
vacancies for slightly different reasons. Personnel ts interested 
because it perf orms^recruiting' fun<»tions based upon job criteria 
and Budgets ds interested ^cause a "salary lapse" exists for a 
period of time. . t ' 

C. Budgets-Payroll-Financial Management 

All of these departments are concerned with accounts from 
which employees are paid. Budgets plans the amounts appropriate 
for each ^ccTount, payroll verifies the validity of and* records 
pay transaction/ against these accounts, and financial managemept 
is charged .with -establishing these accounts and ultimately 
reporting all activity against them.-- 

D. 'Accounts Payable-Personnel \ ^ 

The University opegrat^ a state-wide e:<;tension service as.' 
part of its mission^ and as a result pays travel, expenses to a 
larg^, group of employees. Acounts payable prepares all checks to 
vendors as w^ll as employees who travel or purchase goods for ^ 

the Univ«sity, and thus must reference employee data maintaiaeci . 

' » . » » < 

by the Personnel -departiDent. * . 
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E. Purchasing-Financial Management ; - 

• Each department must deal with purchase orders ,^4^ paymettt. 



information. Purchase orders prepared by Purchasing ttettst 

# encumber vali8, bddgetod accounts. Financial Management/Accounts 

Payable .must; prepdire vendor payments and report encumbrance 'and 

payment informatidn. 

F. Physical-Plant-Financial Management-Payro1,l 

Large Ai^ork orders must be encumbered against valid, budgeted 

accounts. A work o.rder accounting system within the Physical 

Plant must route work time information to the Payroll Department, 

which ultimately submits pay information to Financial Management 

' for proper recording ^nd financial reporting, » 

\ • ■ y 

V 

?lan for de^red financial controls. 

(^reful attention must be directed not only to placing controls 

in individual systems but also to defining the goals of financial 

control shared by departments and systemp. T^o types of financial 

« 

controls must be put in place: controls to prevent problem^ and 
controls- to detect problems. Examples ar'e as follows; - * ' . 
Preventive Controls ^ • 

A. Bridget development starti:^ with and pi^oducing detailed ^)osition 

V • ^ 

information. ^ . ^ * ^ - 

_ ^ Since ck)st of the Uaive^ity^s expenditures are for personal 

services 5 'wage and ^ajary expenditure budget^ must be deriv^Q "1 rem 

1 

individual position budgets* The budget planning process cah^use 
the existing pbsition^ budget 'as a beginning and, of course, will 
ultimately produce position budgets for the next fiscal period. 



Once, expenditure- budgets for salaries ^re derived, modifications 
tp these budgets must be supported by modifications to individual 
* position budgets*' ' • * * ' 

B. Control Personnel/PayVoll actions against position budget 

■• ^ All activity in filling, vacating, 3^ modifying position 
funding must be coordinated with-^the detail position budget. ' 
. The personnel/payroll system must, have a direct interface with 
the position budget maintenance system. 

C, Accurately project salary expend it'ijjes' ^ 

■^^ personnel actions are controlled against position 
. budgets and if- poBition budgets are kept accurate, then . 
realistic salary expenditure projections can be made* These/ 
of • course, can be useful throughout the fiscal year -for budget 
planning purposes. 

Encumber expenditures . ' " » 

Planned purchases, work orders, and even salaries can assist 
in providing an accurate reflection of • budget status, and thus r 
be used in preventing budget overruns* 
E. Automated balancing 

The University accounting practices are aligned with those 

O 

butlined by NACUBO,U:he- National Association of Collfege and 
• University Business Officers. The financial data base reflects 
at all times a complete and balanced fiscal status.' ^s" accountln 
entries -^re entered, 'the following automated entries must be 
generated: ^ C 

1. Posting^' to' revenue control accounts * ; ^ 

^°s'i°88 to expenditure control accounts . ' 

i 
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3/ Reduction of vendor bank account for cash diahursemeilts 
4/ * Recognition ^of increase/decrease in cash equity at state 

St treasurejr expenditure clearing, accoynt level 

; - * . / ^ . . 

5. Detail distribution .of cash equity at state ^treasurer level. 

P. Budgeting of <1revenues 

Certain aaounts of revenues from* various sources, such as * 

student tuitioii, are incorporated in the fiscal ^laxt^yfor each 

. year. These projected 'revenues must be compared to revenue • 

budgets, just as expenditures ;nust be compared to expenditure 

* budgets. 

Detect ive Controls 

^ . . 

These are "measures that wii^ alert administrators of existing^ 

problems on an af ter-the^-fact basis. Two ej^iples are: ^ 

A. Budget variance reports for expenditures and revenues 

The^e routine reports are needed dt detail and summary levels 
. to assist in comparing .financial -activity to planned activity. As 
a fiscal period draws to a close, the reports are often needed 
more f requentl'j^.than at the beginnlngi • ^ 

B. Reconciliation with State Personnel Division records 

> 

This division maintains parallel records on University 
' empl^^es at a detail level. Detection of inconsistencies 
between these records. and those maintained by the^-Uniwrsity can 
lead to correction of University or State records.^ j 

Reflect data structures . . • ^ 

It is crucial at an early stage to formulate a schematic of major 
data relationships. Tl^ese relationships should at first be expressed 
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" in the mbst direct* aad .simple terms, independent of future processing 
- cons^exations. 'Natural data relationships must be understood' and 
recorded before detail design p£ sydtems^ takes .place. Technical 
• decisions of actual* data base design shouid be deferred for as long 

as posaib4.e, 'but all system development must jela^e to a centrally 
defined, or global/set of data relationships. Sxperience at Clemson 
•tais shown that many technical considerations can in fact be delayed 
until the start of detail design of a particular system referencing . 
a planned portion of the data base* • 
The data relationships are defined as indicated in figure 1. 

. ,5. Implement systems around common data structure and in light of *c<3ffloon 

financial controls, , - t 

Given data' relationships and general goals of financial control, 

systems can now be implemented t'hat will fynction both independently 

and together*. An individual system may require data xmique to that 

» system, but at sofee point it y±ll interface with the comoon data 

structure and will assist in assuring ^hat coocion financial controls 

are provided. ^ ' , < • , * 

* 

Results to fate . 

Prior to 1974, several systems had bean implemented at the University 
to serve the needs of tiffe Business Office. These were payroll, personnal, ' 
budgets, -inventory, and an, expenditure/receipt reporting system. A 



A 
\ 



cooffiiittment was made* In 1974 to design and inclement 'systems in a fashion 
that would result In st comprehensive financial system as discussed - thus far. 
The approach discussed in this paper was followed in structirfing the data 
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and planning for financial tbntrols.^ The first major system implemented was 
a -financial repor^iingf, budgeted encumbrance maintenance, and grant and 
contr^t' accounting system, The^ nexf maj_or effort was *a 'budget preparation • 
system for use in both the preliminary and f(nal budget preparation processes'. 
Next an accounts payable and a stucBmt accounts receivable system were 
installed, ^In process is a personnel/payroll/position budget/insorance" * 
syst^ that integrates these functions at the appropriate points. Also in 

4 * 

procfess are a phys;Lcal plant work accounting system and a program costing 
system driven by financial information as well as student/course wc^gTinfor-- 
mation. A purchasing system is tentatively planned for next fiscal year. 

The front-end investment in definition of data structure and controls 
appears to have been worth the effort. -Analysts now have -a comprehensive * 
view^^ our direction and find that it is difficult to gocofrytn tangent ^ 
directions on individual projects. - ' ^ ^ ' 

Thus far the efforts of integrated design have been concentrated upon 
the finaji<;ial operation of the University, Plans are now being formulated 

to construct a .University-wide 'data structure that defines and supports all ';. 

, ■ ■' ^ 

Univerafity operations and major goals. " Only then can we expect to' have ' ' 
systems that support the University in a comprehensive and organized fastiion. 
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^ Figure r. ■ . 
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Durtnp, the deily ^fration of a university or business 
i'sck of communicatian is the most frequently 
encountered probiera. -Today this. lack of coramunication 
often takes the. Torrn of insufficient documentation. 
Unfortunately ,' documentation is often incorapleteplf it 
exists at all.. Ther© rarely is time or motivation to 
docu-ment after project completion. 'One of the major 

, advantages of . this- documentation standard ia to write 
dbcumentation first. The ^.doo-uraentation is initially 
used- as the project detail .specification. It is 
written J.n a standard forinat which can be understood by 
the least technical person that will eventually juse 

xthis information as a . daily reference manual. This 
paper explains, the methodology of this "-docuraentation 
standard. 
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can be establishe 
people as possible. 
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During the daily operation- of ^'university or a business, 
lack of cdmHiuflication is the most frequently encountered problera. 

• The basic\ funcj^ion oT Communication is the . transfer of 
\ " . ' • ' 

information. \ The need for in-formation comes in the form of 

problem solving, decision a<3kirt'g, ' planning,' inquihies, designing,' 
negotiating, etc. v. Th'e lack'of organized accessible in-forraation" 
directly effects the prooability of successful performance in any 
professional , area. In- a n^;jority of instances information is • \ 
stored in soneo^e's head, labeled «s expertise . This expertise 
is a-ll well and good, as long'as the individual stays with the 
---eonpa^ny, or university, in ' the same .job , capacity. When ' that 
person- leaves, retires, or is ^omoted, the expertise or 
information resource is depleted. ^ith information constantly j<f( 
motion as the expert^ move around, it isjextremely difficult to 
retrieve or share in-forTiation. The -30st reliable solution to 
jn^,ccessiole, information is"tQ'have as much inforoation written 
down as possiDle. Go-ing one, step further, a structured framework 

ti -to fo'rmat ^the information, so that* as many 
have access^ to the necessary informatiort. ' A 
docunentat^o-n standard is the ou.tcorae of the heed apd commitment ' 
to having organized accessible iri/ormation . The documentation is 
- not a replacement for the ex.pertise of the expert, "but rather a 
. neans for th/ expert to share 'the wealth oT information. 

Even in the presence" of a documentation standard* it fs 

common to have very little complete documentation'. ^Jhis is due 

• to the phenomenon of insufficient time to document after project' 

completion, usually because the project is ^1 ate. Could it be" 

• * • . 
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that projects are late, in part, due to po^3r planning, which* in 
turn is due to a lack of accessible information {documentation)? 
Eve/1 if there is timej to docume'ht, ^after project completion, 
radtivati.on is not asualiy present 4>ecause 'documentation is a 
tedious task at" best. Therefore, a documentation standard is not 
the, answer within itself because it doesn't consistently' force 
th^docunentation to be written or maintained. ^ 

Before a* projecft is undertaken, whether it's a completely 

new system, a nev program^ or a change to an exilting program,^ 

sorae amount of analysis is done. Sonfe fora of ^specif ication . |s 

figured out, 'whefeher thiy is ' done by the programij^ers or by a 

systems 'analyst is uh^iaporta.Tt to this discussion.' 

Specifications- traditionally take the form of text. The 

iniorisation contained in the^spec if ication should be enough to 

^guide a programnier to write correct programs or uake accurate 

progran) changes. Tt\\% in f orniation , in pos3ibly* a different 

format^ ^ is of >^i"}portance' to everyone who conses in contact with 

the computer system at a later ^i-ne, the analyst, programmer,, or 

the ^ users. A sajor point of ' this paper is >to rforsat 

specification's into documentation , whi<^h will later be used ,by 

alu employees* involved with^a syste:^. 

^ • ' , 

«ri^ing the specifications in the fora of docuaentation has 

•three najor advantages. First, tne documentation is ninety. 

percent . Complete before ^the projsKit starts. Secopd^ the 

docuraentatipn will^probably be" more Jcoaplete because thes^n-depth 



infpTOTt;^^' necessary to create the -system or m ake th e changV^ i r 
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written dibwn. If ^th^^ocumentation were to<be written after the 
project is complete, details probably would be overlooked • The 
third advantage of ''using a . docum^taptibn 'standard to write 
specifications is to give the an^^lyst 6r programmer a aethod of 
organizing "^^at sometiraes turns( ouX'to be aii over^^U.ming amount 
of notes*, information, and ide.as/ When^-a^erson is provided with 
a nethod of .organization, the/d>esired results are obtained moire ' 
quickly and nore accur^1^ely<'^ - • 



One of the P:eys to coanunicating with . other people is a 
starKiard way to pronounce words, write sentences, and spell. The 
written coDojunication technique called docjunentation should be 
approacned fro-n basically the sane point of view a^ a language. 
Instead of syntax rules let*s ^bstitute rules for grouping ^ 
specific functional types of inforaation into sections, wi^thin 
each section let's' require specific information to always be 
labeled , the sa-a^ way. Publishing these rules for documentation 
into i docunentation standard, us^d by all people involved with y 
the corjputer systens^ establishes ^ common denominator fdr 
group of people to interact. What follows is a detailed 
description of a 5tru<^ttfred documentatioq standard including 
various cc^aments^ suggesting its application in a broad range. of 
environments. » . ' ^ • 

A complete set of docuisentation is necessary for jgach^jsys'te® ^ 
(ad-iis-sions., registrar, library, accounting, payroil, etc.X. The 
documentation for each systea should be broken down into the 
/ollowifig sections: , . ' 

., ' . 120 ' 
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!♦ System Definition ' 

II.. System Require^oeots 

III. System Flowchart f 

ly. Co^iputor System 'Schedule-' 

V, Control Cards and Files 

VI. Inputs/On-line Instructions 

A VII. Printed Outputs* • ' • v 

^- 

VIII, Data Files ^ * 

IX. Jobs ' 
X. Prograas ^ 

Jhere .nust be only one place where documentation revisions 
can be sub.aitted by the various people who are connected with a 
specific system. A distribution .list of people who should 
receive updates for each section is maintained to sssure'Uhe' most 
current inforasation in each^area. It is not necessary for each 
pers'jn associateo ,^ith the syste-p to have a cSmp^ete set of 
dociKneotatior, . A sa^uple of those people who should receiv.e each 



section follows; 



SECTIO'j 



Perioarient Control Copy Full Set I-X 

Computer Center, Manage.^ent Full Set I-X 
Programming/Analysij Staff Full Set I-X 



Data Preparation 
Production Control 
Operations 

c 

Users 



IV, JI,<i?li 

I, II, III,jIV, vVvI, VII, -ix 
I, II, III, IV., V, VII, IX 
I, -III, IV, V, VI, VII, VIII 
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The documentation is consider^ed to be a reference manual 
uged not' only by the computer center staff, but also by the 
users. Therefore, documentation which is going to -be. used by the 

» 

user's ipust be written in terras that are understood by the least ^ 

i • ■ ' ' ' 

Itechnical per?on who will use the information,. The breakdown of 
locumentation 'by the ^suggested ^sections is by function rather 

tihan oy program. It must be remembered that most computer 

. i - . 

sy^ems exist to provide information to users; not to computer 

^^^jorogrammers. If the documentation is written/ in terms that a 

/' user can unoerst^, it will also be understood by the' computer 

\ ' '\ " * ^ • - • 

• staff. The reverse is not necessarily true. 

The ""System Definition" shouldccohtain a narrative overview '-^ 
of tne sysoen. Any existing material which deXcr^bes the system 
is appropriate to incfude here. Include some background about 
the system, if it is pertinent to understanding the ^yste-n. 

■ . ■;. • ■ /. 

The "Systep Requirements'* contains the ' System dependencies^ 
on resqurces necessary to^raaintain and operate the system. The 
software requirements of. the system sho;jld ' be included' here 
_(i.e., COBOL, FORTyRAN, BASIC, EAS^RIEVE, OPTIMIZERS ,' VERSIOKS ,^ 
etc.). The hardware requirecaents^f the system -should, also* be 
ificl-jded (i.e., optical card readers, sorters, bursters, 
^ decollators-, number, of- tape drives, etc.)/" This would be an 
^ appropriate place for the operations manager to^ include his 
reorder qusfntities for *peci al -^forms • supplies . 



/ 
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-The "System/F'l^owchart" is a graRhic representation of all 
tasks (machip^ "and manual) in the system,/ identifying the 
sequence of/tasks and al ternati ves^'f or rec/fcling through tasks. 
Ti?is ' /is / not necessarily at the program l^vel. /For example, if 
thefe Here three or f our. ^progr ams that went into the production 
o/ ./the payroll distribution reports, they would be pictured as 
ojie task in. this section. Detailed procedures performed by users 
art*' computer operations ar'e referenced in terms of predefined 
processes and procedures. 

/- . * 

The "Computer System Schedule" section contains information 

whicn will allow production con^(^ol to^ both schedule^ computer 

^ * . , • 

time and act as a liaison to the • u ser^ in v^p rov id ing input in 

advance of the deadline. The 'job iientif i(s4tion and descriptive 

name must match that used under the "Job" Section. Pertinent 

facts about each job should oe listed, such as 'frequency, of ^ob, 

( JWgai commit 



deadlines, Q^e'gai commU deliVery dates pf inputs and 



outputs. 



The "Control Cards and * Files" section ^':contaios/ the 
information . necessary for production control-' to s^t up the 
^ptions ^r controlling functions of a -computer jot). The simplest 
fona of this section would be control cards, which 'actually are 
used to transmit to a- compuK^er <}'o^options, <periqd ending dates, 
current or previous cycles, etc. In^>vjje-.^?eallat^ elaborate 
software' exists^, for entering of the.'^ option and control 
information directly into a job stream. ' For'eaeh type of contcol 
used, there shoul:! be a rigid documentation format. ' This section 
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provides a sample , format In which ^the user supplies the ' 
information necessary to ' have production control set up the 
controls; The format which would be used for all control cards 
would contain jthe following information: ^ 

A* Name; A descriptive name'of t^e control*s function. / 

B. Fiie Name: File names associated with the control. 

C. Program/Job: Program and Job name where the control is 

used . 

t). ^ Messages: Messages and their^ interpretations which ^ 
are eocountered if the control informatjjfitfi 
' is in error rfuring the running* of the job. 

E. Sample' Work Order: .A sample work order as it would * 
be submitted by the user. The work order * 
, / provides production control the informa- 

tion necessary to set up the controls 
« 

(Fill in the blank document). 
* F* Us^er Instructions: ^Instructions necessary for the y 

user to fil^ out the work order. , 
. G. Sample Control Format: A sampli^ control format to be 

« 

^ used by production controJL. r- 

For other types of controls a specific' fo^at must be* worked put 
and universally used. 

^ One of the -major points of this d'bc^umentation standard is 
that ' there is a structured format for organizing informatioi^ 
which is functionally 'the ,^s^e*v There exists only one format for 
documenting control cards, ^l^^gardless .-of the system. 
Documentation is not ^ree format, the emphasis is to create a 
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reference manual, not *a_novel. There may be multiple formats 
within* a given documentation section, bJt only when, there >are 
distinct, differences in functions ( i.e.', batch vs. -Q-n-line). 

The "Inputs/On-line Instructions" section contains: the 
information necessary for the user to code 6r enter data, for 
data entry to create transactions, and for the programmer to 
program the edits on the incoming dffta. This section should be 
written in such a fashion that it's easily understood, by the' 
user, yet complete enough for the programmer to program from. A 
unique input de.scrip'tion is^ established for ' each- separate 
transaction, unless differe-nt transactions are processed as a 
req\jired set. It is up to the documentor's discretion whetf^er or 
not to group transac tioi^^^^. • 

' — .^•-•'^ * * 

Fxjr the first cVse of inputs, let's'deal witn transaction-a. v 

typically thought of as cards, keeping in mind that this sectipn 

provides info^nation to the user, data entry personnel, and the 

< - — ■ .' * ' 

prograrara'er. ' This section contains the .following information, for 

transactions : 

a:. Punpase: Descriptive' use of the transaction and type of 
aata collected. . - , ' ' 

B. Sequence: Any manual sequence in whi'ch the transactions 

must be placed before entering the pomputer. 

C. ^ Frequency: How -of ten the transactions are generated. 

. D. Volume: »^ What volume of transacfions are generated in 
resi)ect.to a time .period (per period, week, or 
^month,^ etc.). * * ^ ' " ' 
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Disposition: , Where the. source documents and resulting 

carcfs are kept. 
Retention Period: The time' period documents are kept 



before recycling or destroying, 
Programs/'^fob: The prq^rams and. job which actually 
process the transactions.' 



inlle llarae(s): The file names which are associate^ with 
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. transactions during the running' of the job. 
Transaction Types: Unique ID for each transaction. 

Transaction codes ( e^. g* , ^ A-add> are alsa 

included • ' ' 

Transaction Relationships: Required combinations' of 
^ transaction types and codes allowed or not 

allowed in' a set of -inputs., This includes 

an explanation of each transaction. - 
Elements: A forjnatted table with Jt^e^J>aioWi'tjg 

column headings: . ^ 

1. Reference number, - a number to -cross reference 

^ transaction position to source document. 

2. Element ID - a standard mnemonic name used in 

programs to identify the field. 
,3. Element description - a brief deScrii^tion of 
^ t^he ddta. 

4. Size -'^m^ximum nuraJber of characters. ' 

» 

5. Positions - beginning and ending positions of 
■ 1 each element .within the transaction. 

6. Definition - exact program . checks of each 
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individual elerrrent regarding maximum, 
niiaimum, valid range of values, 
conditions required or not required, 
r^l'^tio'nship ^ other elements, signed or = 
unsigned, and assumed decimal^ places. 
L., Source-Document - a sample of the sourqe documentor 

coding sheets labeled with 'reference numbers 

indicating the elements. 

The second case of inputs is on-line entering of data. The 
■uajor difference between on-line entry of data and transactions 
is the tiTjins 9f editing and updating. Editing is typically done 
at the time the in^formation enters^ the computer for on-line, as 
opposed to a iatch run for transactions, notifying the^user of an 
error., immediately. Basicallj^, the informational needs for 
transactions or on-line are the same. In 'the situation -where a 
file is being updated on-line there is no' Relevance" of 
transaction types and relationships, because the concept of 
transactions does not exist. During the listing of elenents, the 
positions do not. have as much meaning in qn-line systems, - One 
part that must be added is in-depth u^er instructions, including 
commands and .recovery, pirocedures. The last p&Vt that musi be 

\ ' * * ' ' 

included for oh-li'n^ is. a complete list of messages . that will 
occfur during the On-line system's operaflin,- ac6ompanied with 
definitions and appropr.iate responses. ' 

SI . ' ^ 
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..'Therefore, the' Vln-puts/Qn-line •InstrM^tipihs" '^section • 
.cofltains\ ,;;infprmati:on 'on tlie ,iireparation of dat^. enfjered * 
^ndirectly^oVdirecU? fj> the compute?^. Tt^re ^aj(;e "h^wo /ormats'in 
this section, one. for transactions and one for'^l^line systems. 
•These .two formats should be applied to" all. sy^ems. - ' ^ 

Thft* "Printed^ Outputs" -a^ion corrt.ains the in-fbrraation / 
pertinent _^toyprinted rep^Grts'.' This section Is^sed the q-ser 
to reference erroK' messages- on -^dit reports and to . obtail- 
information about the contents. of a report, or by^a programmer to. 
make changes to a- report. . The format used f^^ each, printed 
report coatains. the following parts: • 

A. Purpose: Use or function of the- report. 

B. Form:,,, Paper size,: copies, and special forms' 

. . descr'iption . - • ^ , - . 

\C, Sequence: .Sequence of the r'ieport or control "breaks. 

'■ , , 

D. Frequency: Ho w^- of ten the f-eportis generated. '"^ 
- !i ' >■ . . 

,,E. .Volume: Number of papfr-tfr forms^ including periodic 

or seasonal/ fluctuations in volume, 

• ■ F. Disposition: .Distribution of the report, including any ' 

# bursting or decollation. 1- . 

G. R*etenbion Period: Length of.tin^rthe report i.s retained 

by the recipient of the report. . ^ 

' ' ' ' t " ' 

t H. Progran/Job: The program and ^ob that geperate^s the- ; 

report ' . " - 
I. /.Contents: A formatted table with th.e following 

column headings:. ^ ^ ' ^ 

Q 1.. ''Reference number*'- a num*ber* to* cross' reference 



4^ 



^ ."^^ definition to the . printer spacing 

chart or sanfple*, . ^ 

ar ,2. Element name q -^descilipti ve name or the'* item 

; being defined^ ' : 

3. Definition defiiiitlgn of the item» It is 

important' to define even. the most obvious 
item, bec^ause it ma^ not be abvious to- " 
• the' user. Page breaks should be defined 
when docunhentirig pag€""numberS* or totals. 
C*alculations which are done to genera'te 
^n item should be included.; - 
^^J. Messages:' The message • exactly as i'tfH^.ars on the' 

report ^along^vdlth the' meaning of the message 
and corresponding actions to be taken. ' 
K. '^Printer Spacing Chart: Represents not only detail f 
/ * lines but also total and heading lines^ 

L. Sanfple: When a comprehensive sample, c^n be obtained, 

ib should bfe included, but only wh^n it does 

t • ' - . * - 

not include confidential information. 

The "Data -Files" section contains detailed information 
concerning the contents and fofniat of 'stored infopfiiation ; This 
section is mostly the-'concern • of ^the programmer » This section 



contains two sepaMe 'formatis, ..one* for sequential, ISAf4., or 
random files and one for data base scheraas. The information for 
sequentfai; ISAM, or random fires iras the f-6llowin-g forioat: * - 
A. Data Set-'Name: The actual syj^tem- name(s) used' for data. 

file labeis. If this file is used in sdveral 



'\*plac^ aad has several names, list'all of th^ 



' narnes ♦ 



File ID: Symbolic name used bj«^ the , program. Jfhe need 

ror th^s ^varies depending apon theMangtuage- 

• ■ V 

and opei^ating ^sy^tem being used, 
purpose: Use of the file (e^g., master, "temporary, work 
files, eic.) ' 

• - • 

Media: Tape, disk,' or cards..* 

* * 
Organization: Sequentia;., ISAM, or' random-. 

* • * 

^Recording Format: Fixed, Vari'able, Or undefined. 
Sequende: Elements and positions of keys in which the 

file is maintained. 
Record Length: Number of characters . per record. . 
Blocking Factor: Nu:oT>er of records per b'lock. 'Where 

applioable, show c^iculatfons used to * 

determine blocking factors. 
Storage Requirements: Disk space or nurrfber of , tapes. 
Retention Period: Time period before recycling file, 

this is particularly important when using ^ 

tapes^ 

Program$7Job: All programs/ Jobs which read Snd/or write 
' this file. 

<• 

Elements: A formattfd" table .with the following column 
headings: * 

! . ' ' • / 

• 1. r Reference Number - sequence nurab^er-of field. 

i 

2. Element ID st^ndafd mnemonic name used in 
' prograra-s to identify the "field. •■ - 

\ ' ■ " 139 • 
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^ ,3. Element Description - a brief desttription of 
. 'the data* ^ • 
^. Sizf - maximun number of characters, 
5. Positions - Beginning and ending position of'- 
• ^ • "each field within ^the .file . • 

'V ' Def^inj^tion - All valid values for each field 

and their correspanding codes, packed, 
^ ' . ^ ^ numeric, binarji^ signed, and relationships 

^ other fields. The Key^s -.should be noted 
, when docu.-n^nting ISAM -9 r random files.' 

The second .for.Rat 'f or the "Dat^« Files" is used to docurient i 
data base. systen and is dependent upon the data base system being- 
use'\ A seheniatic of jthe xjat^a^ase should be included in this 
section alona with detailed inf4)r. 'fixation aTjout each sub*file. The 
security system should be explained alo^ with ahy othgr chaining 
and aciiesaing information.^ Whatever data base syste'n is berng 
used, a structured 'for'na't fop d^u.ieatlng. the data ba^^ syster,- 
should be developed and usedj^ar al^-^f^plioation^. 

Therefore, the • "Data -^ Files" section colkains detailed 
'information atfout ,the /stsi»*|gf^ pf the data. There exists a 
duplication of inft>rma^ion' between data^files and #Tjputs ' in the 
form of fie^d def ijii.tidn. Thirs d<iplication facilitates th-e usage 
of documentation usej'as^-a reference manual. There are two 
formats in this Section, one ' for • sequential , ISAM , or random 
files and one for dafca base systems. 

. ' \ ' ' lib . ' . 

- * . ■* 1 . % • . i ' ' ' 
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The- "Jobs" section contains information concerning the 
operational procedures of running , a jdb.. This section is of 
primary concern to productiofi control and the computer operations 
..staff»-X^ .The" definition of a Job in this context is a program or 
group of programs which is set-up b'y production control^ and run 
independently of .the programmers, T%is section has the following 
information: . . 

'A. Job ID; Mnemonic givem to the job name. 
B., Purpose; A general description of^^ job. 
^ , C. Schedule: Frequency , and time of run?. Note here any 

J*obs that must .precede or follow. Also 
include any obligations to process this job 
- ' ''~2'3 must be produced, before ' 

: January 31). Tnis information should be 
in t/he "Computer System Schedule". 

D. . Set up^ Procedures: Any procedures for tapes, special 

forms, etc. 

E. : Submit Deck: List of all* cards to be included in 

subra'it deck for the job. . - ^ 

F. Stream: . Current listing , of JCL. 

G. Job Fl<v<c-h9rt: Standard flowchart indicating exact 

names of all inputs,, data files, job steps, 
programs, and outputs i-n processing 
,^ sequence. Optional and restart paths are 
to be ind'icated, * . ' ' 

H. Restart Instructions: All considerations which must 

be observed to restart or rerun the job. 



. c 7 . * 

L. Messages: All program generated abort a«d 

- e;coeptlDii messages anaTjtheir meanings* 

J. Printing Instructions:* Appropriate instructicms for 

processing special fo^©s, such'^as aligaaent. 



• - breaks in the forms, and n^ufiber of copies • 

Include a sample carriage control tape, if 
non-standard. 

# * 

K. Job Release Criteria: Requirersents of production 
^ control may 1>e to balance basic totals to 

insure complete processing of files. Any 
other checking production control cap do 
to verify complete processing. 

L. Output Disposition: Disposition of printed 

"Materials, tapes to be processed by outside 
firms, and forms requiring. additional 
handling. Include ins trucTt ions concerning 
decollation and bursting, . ^ 

M. Input Disposition: Disposition s>T any input 
^ Tiaterials and source documents. 

The "Prog^^^s" section contains specific inf«£nation 
— pertinent to the program's inner workings. This section contain^ 
information only importaQt to the programmer, all other' 
information should have been included in the other sections of 
the docunentation. This section contains the following format: 

A. Prograifl Hanie; Mneraonic used to identify the program. 

B. Purpose: Description of the p*rogram«s function, 

C. Language: Language used to Write the program. 

142 



D* External Programs: Suort>utines or macros* 
y £• Input Filesrt' Names of all ^files 'input to the 

prograa, including both the symbolic -name 
and the system label »fhere applicable* 
^. Output Files: Hastes cll files output fro£5 the 

program, including both the symbolic Waae 
and tne system label where applijsable. 

G. Input/Output Files: Hanes of^^il files input and 

* - output U»e*, work files) from the prograa, 

inclirding botn the symbolic nane and the 
^stea label where applicable, 

H. ' Jobs: All joos in which x^xe program is used. 

I. Coding Hotes : , Techniques or calculations that 

require explanation. Explanation of ' 

processing of stored fields which 

are not directly al-tered by user input. 

Documentation should never be considered static, but rather 
dynamic, ' being updated as requirements change and procedures are 
refined. ^ The objective of having docuaentation is to assist 
staff in perforaihg theij* required duties.' This enables the 
computer center to be responsive, delivering coainitted products 
on schedule to the various offices and departnents. • The 
documentation standard .provides 'a 'structured franework and- 
guidelia^for ^he' developaent of docunentation . 
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Data processing documentation 'must satisfy ^two^ important 
objectives. 4 dffts processing system must be seJLf-sustainin^. ' 
.Under normal condition docuaentati^on aust allow #th. operations ^ 
and user personnel to o^rate the syst^ew and obta.in all, Outputs 
without, inquiry op consultation wi'th thrfrograisjaing sUff. This 
«eans that docosientation aust not only be coaprehenaive an^ 
usable 'enough to allow user and operations staff ''fco^^ handle all 
.norisal processing, but also to allow thee to recycle, resthedule. 
and recover froa ninor failures .without prograaiaer^issistanct. A 
data processing sy^tea nast also be aaintainable. Docuaentabipn 
provides the reference to allow systeas and prograaaing personnel / 
to codify, revise, and expand the systea s^nd all prograa« in that 
sys-teft>,*^?hile deteraining the impact of such aodificatibns on the 
current systeaj. it aay be necessary to change inputs, outputs,' 
data files, or wprk flowj To do this, all pertinent infqruiation 
regarding that system ^ust be available to the prograaaing staff 

in order to provide a corrective potential. 

■ 

i;occ;nentation is a aajor t:oa.aunications link between the 
cocjputer ^nter and the user. The 'user ckn relate to the 
controls, inputs, and outputs which represent the -coaputer systea ■ ^ 

"to the user. Production 9ontrol has a link to the user via the 
controls, inputs,' and outputs. On the other 5ide,t production 
control has a link to the operations staff through controls and 
jobs. Data preparation has a link to the user through inputs. ' 
The progranj^lng staff also hps a comaunicafeion. link to users,' 
production control, data preparation, and operations ' bhroogh 
documentation. • . - 

* * 
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The desi^gn of a computer system follows a .logic » path which 
is divided into functional areas identical to this docunentation 
standard. The first step in desi-gning a systea is "to detexroine 
what is the requir^ output of the system." Once the outputs are •'\ 
defined, a deterraination of how the data will be input to the ' 
system is defined. The third step is to determine the manner of 
storing the infor&-ation (data files). ^Ke fourth step overlaps^ 
the third step, that of determining the processing step^ and ^ 
sethods of tran^onoing inputs to outputs. The fi^rth step is to 
establish controls to insure security and smooth operation of a 
system. Since the Jocuaentation standard is aligned so closely 
with the design of a computer system, it lends itsel'f tro being, 
used as the for.iat for writing detailed specifications. These 
specifications are usable not only for the prograamer, but later' " 
for tne jser , ^hich leaves no excuse for incotjplete docutoentat ion 
at project cofspletion. 

♦ 

A most i-^portant issue ^f this paper is bhat changes are 
specified using the docunentation , thus insuring current 
•iocunentation and organized detailed specifications. For changes 
riade to existing systems, copies of tne existing docuaentation 
ar.e marked for retyping to represent the required changed. This 
insures that documentation is always up to date. 

When this docur^entation standard is* followed- ' religiously , 
the docuraenlation ibecoaes a valuable source* of organized 
accessible .system ■ information. ^Becausp the docuaentation is 
- divided^;>to functional sections which are Identical to the aajor 
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steps involved in .developing a new system, :it lends itself 'to 
being used as a standard- format to write specifications. Since 
specifications are written as docuwentation/ it insures current 
documentation at all- times. With the awarensss that users need 
•access to certain "portions of system "^^pcuraentation, the^e 
secti-^s. are ^it>ten with the user audience in aind. • The end 
result of using this documetitatioj) standard is' more reliable, 
current inforcaatron to respond to probletas i'^ a timely manne'r and 
to' plan for the future. ' 



/ 
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ADVERTDKES^IN DISTBIBDTIVE DATA PRDCBSSInG 




/ 



Robert Schaulis 
-Coast Coisamlty College District 
Costa Kesa, California 



Working froa the sketchiest of objectd^Ves, i*e., redundancy for 
reliability «iand off-loading the central host, this ^ paper, put lines 
the steps taken by "an ihstitution in converting a centralized on- 
line registration and enrollment systes for 65,000 students to a^ 
truly distributed processing approacb to the sane, problem. 

Considerations nade for hardware, software, distribution of ^ 
data, data integrity, conounication protocols, ecofionics, and 
alternative strategies 'relating toW-hich functions to 'distrubute and 
which to resaln the purview of the central host will be discussed. 
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^ . , Ar^VEHTURES IH- DISTRIBUTIVE DATA P.ROCESSIHG . 



^ Either nobody knows what it is or everybody knows What it 
• is. Either, It can be denned and you can get your arms aroun<* it 
. or itr, „hat everybody is doing and they • use that ^bel for it. 
^Howcan you decide what it is-? It probably is necessary to use 
the context /Oour requirement. >ost ever'y vendor of fers. DDP 
;. and has the solution to your tn-oblem and will be. more tha.n h^ppy 
,to supply that for you. The problem that we find is thatr the 
more you loo^ into it the more simple the offering is ,apd" the" 
more complex the syst/em that you, th^..^user, ar€ going to have to 
Implement in orderyio make any use of it. As you go through'the ' 
literature and aj you listen to the vendo^^" you find' all kinds 
of definitions,, -.some peop-le will use definitions that describe 
interactive on-Une language.- From a logical point of view, 
^ ignoring telecommunication line costs, it seems on-line 
interactive systems - ca/Te just as^ disti^ibut^ve as actually^ 
. distributing>physical devices. . Anot^r v definiljon that lots of 
vendors us* can be netted down 'to remote batchVocessing. You. 
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^ -may do all kinds of logical things on the distributed processor, 
the mini-computer, the ratcro-processor or whatever it is' bat 
periodically and maybe _even off shift you send a ,batch_:to the 
central' site. You'll fiftd that the going definition of 
di5tribru<iv& 'processing as far as most vendor offerirrgs ar^ 
- concerned. ' 

We've attempted definitions of'oDP ihat^we thought metthe 
kinds of requirera^ents that we have and, fra.nkly, fiave not been 
-able to simplify it. W« think it is a network of independent 
processors remote from each other'. I.e., all but one outside of a 
computer ,room, processing equal or unique - functions with 
distributive data either redundant or unique,, which has 
relatively real time access and/or;reconciliation. We might call 
that Interactive Distributive Data Processing or IDDP. That ' 

definition ki/id of points up the problem in that it goes from the 
simpT^ to the ve^^ complex in very short order. The "Coast 
Project," which we are going into this year,^ will implement- 
' something that meets that definition, 

• K 

OjjT^ plans are • to select^ some -hardware by the- end of this' 
calendar year and start into- software development, not 
applications development at all,' so that we can have f system 
that meets our definition before we write oyr fin-5,t appli<;atioji ... 

X- on the system. ^ , • " • 

^' ' ' V- 

Why are we doing this?. As some" of you know, we have been 

working on ways of increasing -reliability by providing backup 

/^systems, for some Wme. The approach we have. taken currently. %% 

. " • / ■ . ^ , 

very expensive. Right now we have redundant central processing." 

/ ^ • 

■ / > 2 «■ 
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-W^are looking and experimenting with other alternatives ' to 
insure the sape level of reliability and bacl<up with some less ! 
cost. At lea^foj the'^moment, ^ Grsch's law h^s r\ot been* 
reversed, contrary to • some things that^' you 'may have heg^d from ^ 
the mini and micro peoRle, Vftien you go to two proeelsors you 
simply are not getting the same bang for the buck that you would ' 
get ^wlth a larger ohe.. You read almost every day that 'these ' 
economies of scale things are no longer applicable, tfe haven't ' -y, 
found that 'to be the base yet. 

What are our goals and objectives for' this project? They^re 
two fold. Basically they are reliability, which means in our 
case redundancy with the 'Ability to do sotnathing if part of our 
system fails, a* economic. I frapkly think that there 'are no 
o-ther justifications. The literature, fs ' full of motherhood ■ 
stat^nts like 'decentralizing the computer powers to the users'C' 
This gets into^ the Ajuestions. that we discussed earlier, i.e. 
physical^, versu^ l^gicSl Qapabftity and centralization or - " 
decentralization of those kinds of things. If we only are / 
interested^ in decentralizing the processing cap'ability then" there 
really isn't any reason why we can.H do that with some 
interactive on-line language >/ithout spreading processors all 
over the place," thereby saving us all difficulty of • 

distributive dat? which in esserrce turns out to be the biggest 
problem in distributive processing. "Byppss-ing the data center 
bureaucracy" is^another objective sometimes heard. The economic 
objective is rauOi "more real/.. To go from one central processor to 
another central processor can be. a large in<?reroent of money. For 
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J-^stance, the difference between a 158, if you happen/to run .out 
, of power on a 158, 'and a 168 is a substantial amount of rfoney. 
So you have some chSices at that point as to what y.ou are going 
do about it. Frankly^^hat hole between the_ 158 ancj the X6;3 is 
a* g^gantlp hole'-, it's at least four times' the power and at least 
two or__two and a haif'to three tim^s the cost. Incremental growth 
-whe^n" you reach holes like, that^-is a . serious " problem and 
distributive data processing is one of the ways ^tfat you can 
address that problem. You cadfc^ some additional power throbgh 



offj-loading some of the things 70U ' ve been doing centrally so^ 
that you can -have incremental, growth. That ii^ certainly "one of 
•our objectives. If thi's k'ind^j^m ap,proach works 6ut, we 



' |Brobably will ro back to a ^jP^ ocessdr ♦/concept getting our. 
■Wl lability and economics fchrou^^_Wie distributive approach.. 

What are . the exte^pl requirement:^'' for^ implementing a 
distributive network? Vfe have been investigating^ thi^" for mai 
months how. We h^e found an . ex tremel^y wide^array of oTCerJ^gs 
yet an extremely limited offering in sbme respects.. Be fo^p^ going' 
^ ou^ 'for bid 4pr our .hardware we ' looked at almost every-^^* 

. ^ manufapturer of , hardware^^f the -size we were interested, i-h. We 
decided earlier thai we wanted this^ to be a small project; i,e»^, 
driving about 6 terminals and aVpr inter^ith communication with 
the host^^You can find lots of systems, particularly the large T.'w 
mini's., which ha^^ all kiads ot facilities available to them suche 
as oj?Brating systems '-and high level languages. The problem is 
that they were not really ilitended for distributive processln^g* 
They \er^ dfesi^^ned to bI standalone, n.e.-, the sof tw^re 1/'^ 



' ^esignea to^e sta^idalone'. While vendors.^claim that the,y arV" in 
the distributive processing bbsiness, they^ctually' want ta sell 
you the system .as*/s. .The most critical part of the problem' is 
^}.!^Jl'.^r.^' There is'^ -wide ar'p.a^ bf softwar^^^e^tlat^ie" for laT^gs^ 
systems. . However, such 13 not the'cas-e when'you^get down to the 
. siie of processor that we were considering. For instance.' there. 
.V aren.'fvery many processors that have a trulf interactive COBOL 
on it. Ttfere^re very few that "ftave w^at we consider to be' an 
^acc^table-d.isk ac«»ess. met^^^^ g^^dipdex sequential. 

- and. .e"ven fewer, of course, . that have any kind^ data base 
^ raan^ement system associated' with them. " There' are ^beginning to 
be S9m.e But they're- not very, far along in.that area. 

•We have essentially -found thdt ^ttiey are sfii;i trying to 
. sell their /stendalon^ systems no matter how small or large.' 
They have even' less /lexiWlit^Y^" ^^''K^'' mainframe 

mgnyfacturers, i.e., they ar'e unatfle ^'in rpany cases to a.llow you 
to use your^owri terminals ;.They insist op on^ tiiat they providV . 
and have no software with .the flexibility to support others. In 
, most ca3e| it is much easier" to put' together hybrid haVdwaf-e 
systems, i.e.. disk drives and- memory-, • than" it is to"^ppor*t 
things^ike forjeign terminals. We have fourfTS^hat almost every 



vendor is trying to sell you ^ comprehensive systemlf^ther than 
components:^th#lexibility in their sofUlre that Wiiyilow you " 
to do'^what you would" like lo ,do. In our case we already' owned 
^e terminals and re4ly wanted to use-th^. Findi-ng a;) Operating, 
system and/or^. hi\h .level ' language to ^pport them ' was the , 
probl^. Thst kind of flexlMlity I'ust.wasTt there. Hot many 
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;systems have established ho6t to host protocolsT A few of them 
jdo.^ few of them hav.e -some device dependerit modules that will 
allow your dist-ributive processor to look like 3ome standard to 
,your. host. Th-e most ' common of these is a bisynchronous poVt 
and a little bit of so'ftware to make it look like a 3270 ^or some 
^ther, of fhose bisynchronous IBM 'devices. Of coarse* it isjj't 
ne^cessary that you use things like thaT; there is a littlelnore 
. reliatfilit'y in synchronous kinds of communications than there is 
y in others; but it is possible to' make the ^Csrmediatfe processor 
look -like a dumb teletype, for -instancl^ and computers can 
communicate with each- other in asynchrxsnous start/stop ascii mode 
'and probably get by with it. As long as your communication load 
and your error rate "doesn't get too - htgh, that mo/Je will work 
although you still have to wr.ite "control software, iwid complete 
.protocol reai;iy^ isn't available from the vendor as p^rt of his 
software. Almost all csf the of/erings are so terribly limited 
th3t' .-^you 'a^ a user are goihg ^to have to get' involved in 
projects of so,ftware development that you may not be curre'n^ly^ 
interested in doing. Ttiere is >.n^;3 'panacea, sitting, out' there 
just waiting for you t© just lay distributive processing on your 
shop. . , < ' 

A' set of internal requirement's are ,the questions that . 
people have to ' ask „ themselves before they oan- successfully tffijr 
oil a venture of this nature. 

Vhere pialt^j^iiivh uork be aecomplished^^^^at simply means, 
that you must^ de^e. whether to process in the host, in the 
iftterme^^atd processor, or even. in ah intelligent terminal. We^ 
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'solved that problem /pretty^' "handily. We were not going, to put 
anything in -tlie, distributive' processor that is not also in the 
host. The probie^m is the data - where which data* is stored, 
• whether or riot 'it is to" beTe'd^nV^nr^orwhether^it" is to be 
uniqu^e - tho^e are questions we decided. , Our data is going to be 
redunxJant, it is-go-ing to be a subset of oirTf^tl . data Kase; a 
subset associated with geography' and function.v 'One of our goals 
in this ex^rinient is to come up with a' system ^hat we can move 
to different applications, without redoing the software system. 
.We. should be able' to use this distributive • system with business 
applications,, registration ajjpl ications , .schedule building 
applications, or any other, by simply writing application code' 
and by no.t having to write software Vver. again. To that extetiT 
we have .tried to generalize our concept so that once we implement 
it. will be applicable in different areas. - . ' / 

What- is required ^n case of failure?^^f you think you've 
got problems with ^ online systems and data 'base management' 
systems in_,point-of-f ailure fecovery and restart, it is much more 
complex in this Hind of a network, ' It's one of the most complex 
subject matte/s^ thSt you can get into in S simple on-1 ine ' system 
but when you get into a "distributive system it is more so. You 
must develop a strategy and- a procedure so that you don't lose 
data. That is a subject that peopr^ 'with on-l in^yst^ms deal 
with consistently and only somettme3 successfully. ■ 

How important is data reconciliation? Do, you care whether 
or not data in your host and data in your .dis'tributive processo/ 
are the same? .That is an iss6e you have to- decide. Is there a 
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hierarchy of data that has^different reconciliation requirement^' 
Does your data fall .into either later batch, jelative real time, 

• or real t-ime reconciliation categories. Those are considerations 
that have to be mSde. Real time' requirements for data 
reco^cildation requires that the distributivr system be 
interactive. 

"The Coast Plan" Is ' essentially an. effort' to develop 
generalized software which allows flexible timing iYf function 
development. We plan to be able to put this system into use 
■ before _ we write " the first application function on the 

• distributi>^e processor.- One of the things that we want' to be 
able t6 do through the distributive processing system is to store 
and forward vany.. function requests that don't exist on the 
distributive processor. , Theoretically we could hrave no ^ser " 
functions on the distributive prox:essor; Just store and Vorwaro 
and getbacV results from the host. 

We used software,as a criteria for hardware sel ection . 'If we 
have learned anything, it is that 'the hardware is essentially ' 
available, but you can • t do much ■ with it. What you can do is' 
Highly dependent upon the kinds of supportive software that is 
available. Therefore,' we^re going to use software. criteria for ' 
the ^elee-feion of the hardware . , Ease .of development and ^Iso ' 
protection of investment are two criteria which are addressed by ' 
software. We want a high level' language, which is different for 
us because we currently are an 'aslfebly ' shop, to protect our 
investment by reducing' future cohversion costs.' . .Ease^ of . 
development is probably the biggest criteria. We ■ would. \ike ' 
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the software we develap to be upward compatible: . If we move 
the concept into the -business system, or the persol^nel system, 
or a .combination of business and personnel, it may require a 
different si:.e processor. We will certainly try to standardize on 
software and hardware so that if we go for/a bigger or faster 
system we will s^til-l have the software investment protected. 

.*'«'Pla" to"^ develop functions for distributive processors'* 
that already exist on host. -That si.ply me^ns t^at we are not 
going to do any n,ore user^design, except coding design. After we 
get the generalized software, it essentially becomes an off-load 
project. We want to take some of the functions that are currently 
oh-lirre to the host and put them ' on the distributive processor 
In order to accomplish this, we are going to use a hierarchical 
approach; a .ery , simple one with a'single^ processor and six 
terminals and a printer, with a port to the host.- We are .oing 
to start in the administrative area "rather than the instructional 
area probably because administrative distribution is more 
difficult. As you know, instructional systems kind of tend to d'o 
their own thing. We could probably put a distribuUve processor ' 
out there that runs its o.wn Basic a^d comes tp ^the host for A?L ' 
Without too much of an effort. W| think if' this thrust into 
administration is successful, our experience will make it easier 
for eventually putting it into instruction as well. 

Figure I shows a, schema of what the environment would look 
like. Our thoughts at the moment are that the first 

Implementation will go >into the registration/enrollment system. . 
It also will' be -a. ffon-exclusive.kind of a system, i'.e., we Vill 
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FEATURES OF GENERALIZED SOFTWARE 



USER TERMIHALr 




GENERALIZED SOFT>*ARE 

DISTRIBUTED FUNCTWHS 

1, TABLE OF RESIDENT FUNCTIONS 

2, STORE AND FORWARD PROCESSOR (VARIABLE 
PRIORITY DEMAND QUEUE I N6 SYSTEM) 

'sA. SEND-ALL DATA -TRANSACTIONS TO HOST 
DATA BASE (RETURN CODES ) 

B, FORWARD FUNCTION REQDEST TO HOST ' 
WHEN NOT AVAILABLE T 

C, DATA REQUEST TO HOST WHEN NOT AVAIL- 
ABLE - PROVIDES DATA OR UPDATE 

3, POINT OF FAILURE AND RESTART PROCESSOR. 
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HOST FUNCTIONS 

1. TABLE OF ELEMENTS IH DB SUBSET 

2. STORE AND FORWARD PROCESSOR (VARIABLE 
PR I OR IT/ DEf-lAND QUEUE I NG SYSTEM) 

A. SEND APPROPRIATE DATA ELEMENTS 
TRANSACTION fi3 DISTRIBUTIVE 
PROCESSOR SYSTEM (RETURN COJDES^ 
ETC.) 

3". POINT OF FAILURE AND RESTART PROCESSOR 
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sti^l have teraiipals in that area .which are connected dir^tly to 
.J}l:J°!^ J.ltJP^^ will,.probabl:, be liinited to t-he enrollW " 
function. The, distributive processor and the host both will, be 
going against the same- data - data which exists in. two pla^esl -/ 
That, in essence, is the technical 'problen. 

What a-e the functions of the IDDP software system?" .^3n' the * 
distributive si'de ^e =5ust probably always go into .a table -of 
resident furcr,:ons ^d on that'tasis decide w.^etrer «e are goir? 
to execute tr.ere or store and forward the request or. to the^cst. 
We m.st develcp a subsystem which, we call a store and forward 
processor. T^is store and forward systeta must be a variable 
priority demand queueing systert. Th.at simply neans that" you 
decide which -^aja has whicn timeliness requi^et^ent and you queue ' 
srd store . .n. forwar^i based on those criteria. As you know 
trap's not sirple. Ve have to send all ^he data t.ransacttons to 
the host which are executed in the distributive processor an6 for 
w.-:ich .ata exis'is in the distributive processor - we forward '' 
function requests to the host when they are not available in the 
distributive processor and we go after data in the host when it 
is not available in the distributive processor. There are two 
situations wth the latter, one when the data space has been ' " 
aliacated in the distributive proces'sor but 'when the desired data 
has not yet been forwarded to the distributive processor, the 
other when you didn't intend it to be there and intended to, 
always go to the hbst to get the data. In 'one case you ; 
immediately to the hosl to bring the data back to the function 
and in the Bt>^er you go to the host to bring the. data back to. 
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'the file and then execute the function, a truly complex process. 

jeOtio.n-elearUer^^ , appoint of . f^il;>re..«id restart processor 
is required. ' 

On the host Side of things, you're going to have to have 
some sort of a table of elements that shows the contents of the 
data base subset because when updates cos,e directly to the host, 
the host is going to have to -send the transaction t;.^e 
distributive processor. That is a crassicaluse fo; a . O 
dictionary. ^ Ho general data dictionary system exists 'that 
includes this kind of ^cljivity because no' distributive dataS^ase 
systea exists tod.y. Secondly, we «ust have the same kind of 
store and forward processor in the host, it.will have to be 
written for the transaction teleprocessing system in order to do 
the same kinds of act^ivity, only in reverse, that we were doln, 
out in.the nlni. You've got to be concerned, as we. all are now, 
with poirttr . Of failure and restart , i .'e . , wjat do you do with 
these queues when nothing is available, out there to send .then to 
or When you actually take the data off the queue'. There is just a 
Whole array of complexities involved with this particular 
subject. 
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is about as far as we have gone so far. The furjt'her 
we investigate t^is particular subject the aore u€ rea^lize that 
it h^s .been greatly oversold in the literature and' certainly, 
over.si.plified by the vendors. The ^requirements on the part of' 
a user are heavier than you would be 'led to believe. It shodld 
be emphasized that our project%s' just an ' experisent.-'prankly we 
have made no. coBi.it(»ent to any user f or installation . We don'^ - 



intend to do that until we've got something that we feel is of 
va\jie to botii-of -OS.- HopefTrt*rr-tjy'X7i6 end of the fiscal 'year, 
the June, July, August tiae fraiae of next year, we will have our 
first experiaent on the air and we will be able to report to you 
as tb the project success or failure. * 
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ADVENTURES IN DlSTRIBUTrVE DATA- PROCESSING 
—SYSTEM FDNCriOIt'S 



Robert W. Gunyon ^ 
Coast Cozsamity College District 

Costa Mesa/ California - " ' 



(See page 155 for abstract.) 
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INTRODUCTION 

This paper wirfTttempt' to summarize the. various system", 
functions and software, ^solutions we at Coast - have proposed to 
provide a truly interactive d.istributive envlronmen-t . 

The primary objective of the Distributive Processor Project ^ 
at. Coast Community College District is^to provide the- software' 
needed to support incremental, development, of application systems 
presejitly available on the central host.' 

This support includes the. Ability tc^: access ' all funcJ^ioH 
available on . the host and distributive processor without user 
knowledge of their loca'tion. Data management ' supports includ e3 
redundant, data base synchronization and host retrieval of 
non-redundant data. - 

The purpose of this support is to provide. device independent . 
applications development on the distributive machine. This paper ' 
will attempt, to define the requirement? necessary to accomplish 
this task as it relates to the Coast environment.. 

* • 

. SYSTEM OVERVIEW 

In order to provide for incremental application development, 
functions which are/currently resident solely in th<f central host ' 
must be made available to the distributive profcessor. 

To • acc^mpli^ this^a monitor will be used to accept the, * 
' users initial function command. This input will be used ^ 
. determine the availability due t6 residency of the Tunction .in 
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. ..^A® ..l^.^*^'*^*>"te;l processor. If tfie function, rigue^ted^^^is _g,pt '„ 
available a Communication Store and Forward tag1< fpSF) will- be ' 
.-s\;arted. . This ' CSF ta9k'will accep't\ the user input frtm the CRt/-' 
attached to the distributed machine and send this message -via ' a 
communication line to the host.- The task will thien wait for a 
response from the^ host cmtputting "this Vesponse tp the user 's 
CRT. Additional i'nput will be accepted which^ if not a function. ^ '; 
re(^est will be transmitted to the host, - ' ' ? 

If the users function request is resident, it will be 
started and communica-te directly to the User's CRT as needed. 
The program ^.or programs required to process th6 user's fu'nction 
will obtain- data through the systems dat\ management" calls. - 
These calls' will determine if the data requested or updated is 
resident, non-resident, or redundant. If the . "data is .\ 
non-resideRt or redundant an appropriate message will, be .sent to - 
the host for retrieval or update and if needed'*a responsa -v^ill be - 
waited upon." This system ^becomes . more, compl icated wh^ you 
require the support of jnultiple terminals .thus 'requiring queueiN 
facilities^ This support requirement must"^ further expanded 
to. provide for uns^icited messages from the host f?or reifundant 
data updates and/o'r data Retrieval. 

The queues to support these tasks must also .allow for update 
confirmation to, insure that data is not lost due to line errors 
or host and/or dfstributive systenj ^crashes with multiple me5"sages 
pending. Figure I shows the basic functional modules needed io 
provide these services. • "■ 

As can. be seen the intertask communication and queueing 

■ 2. ' • ' ■ . . 
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sys^ietn is one of th^key components in this design.' This system 
will allow messages , to be . sent to a task and* if .needed 
automaticafly queye the message for processing by the feceiver 
a later time; This system will also allow messages to be" serft^ by 
diffeirent paths or ports so that high priority messages may be 
processed in a rapid manner. < ■ • 
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DkTk KAHAGEMENT n ' 

All applipatioVj programs will access- d a ta"^ through ^he Data 
Base -Opdate. Controller Module. - , ThtS" mocTule. 'will perform all 
user I/O requests using the Data Dictionary to determine th^data' 
• location. For non-resident data, 9 request is se»Tt to the Oiitput 
Message Processor specif/ing a predetermined logical collection 
of data elements, along with any key information deeded for 
, access. Onee this message is sent the original request must* be 
^saved to be matched with an incoming message from the host. Upon 
the reception of^a matching message from the host the data are- 
transl&ted to the users requested , fornj^t and control returned to 
the user. The proce-ss for reduijd^nt or residjsnt data is the same 
^s any f4rle.I-/0 system foH '.retrieval ;.accessing^tb€ resident data 
ba-se' for all inform^ion. . Upon update^ 'redundant data is 
transroittedy to the host where^the central i^ta'^base is modified. " 

Updatze messages from t.he host are handled by the Machine 
Message >rocessor^ which'calls the Data' Base l^pdate- Con_troller for 
residet/t data baie mSdif ication . -Upon a valid '-u'pdate , a* 
corif|[;-mation^ess^ge«is sent -to the host confirmini ^ata base 
iynotirbuization. " * • 
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COMMUNICATIONS ' . 

The last remainiog key element is the' t^mm^^Aons 
Processor. This processor's basic task is to accept a o^Etion 
. of^ata,. translate it to EBCDI(? and transmit this da^a' to the 
host. • ■ Incoming messages will be tranjlated into ASCII and sent 
via the intertask communication system 'to Their respective tasks. 
^ The ability to send a message requesting ^ update confirmation 
Will be available. This feature' will save a copy of'the message 
to be sent until a confirmation message .is received. If a 
confirmation message' is not received withi'n'the timeout limit^ 
the message will be retransmitted by the -system. 

DATA BASE SYNC?teON]^ATION ' ' 

* The pr-.ceeding ^as Wn a brief overview of' the k?y " 
^components to be implemented ' in orBer ' to provide device - 
inderpe^dent applications programming on a distributed, system. 

rfhe. actual process of data base ... synchronizatJLon ' in an ^ 
»^nte|active distributed environment involves, various options.; 
The^e options center around the concurrent modj^^cation of the 
same data -item-In .separate-machines. Since this is a rare 

•occurance the system may not provide'any checks for other than' 
multiple inteT-nal tasks, postponinglynchroni^ation until a later ' 
time. If the redundant -information concurrent modific^tio^ to 
different values is . cri tical the ^yst€„, may provide exclusive 
usage ^upon update notification, jhis " would imply the normal 
locking procedures in each machine plus intra-m^chihe locking. 

4 ' - ' 
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In order to provide this facility of intra-machine locking each 
update acce55 -'to any red,undant information must be communicated 
between machines. Upon an update a request for exclusive 
control must be transmitted and a positive or negative response 
waited upon • before the iaocfiflcation can proceed. ^Thls type -of 
synchronizing communication will place <juite a heavy burden upon 
the Single line^aystem we would like to use at Coast. It would 
also imply closely coupled machines with dead lock problems. If 
one- or _,the other machines- went down* with modification locks 
outstanding, what action should take place? For these reasons we^ 
propose to use a confirmation lockout procedure,- ,which we hope 
will rediTce actual comq^unication , and machine dependencies. 

^ -This procedure requires that -a hierarchy, for updates exists 
between machines. The procedure requires that the primary 
machine refuse any update to a data element for' which it has an 
outstanding confirmation message. The secondary machine will 
then notify the application progran, of an unsuccessful upd^e due. 
to a data -base synchronization er^ror.' The ap'plicatian 'may then ' 
determine i-f, a. simple retry is required or if the user should be " 
mad-e aware of the ' new in forma tlonbif ore the actOal' update. ' 
using tMs procedure, if a machine^hes", there are no lockout 
problems, with messages' saved for later transmission. 

Ther^e^ -are other methods oZ- synchronizing "redundant data 
Which may not require real time modifications, these methods . 
fcfent^il notification of an ev'ent which m^ in turn cause multiple ' 
d'ata* elements to be modified'. " . ' ' - 

To enable this feature redundant data modification must 



pravide^for resident changes without the automatic synchronizaton 
as-^a^-scribed. above. -This po;jsibility ' places the burden , of 
synchronisation upon the application program" to pmmunicate an 
event to ^he host. In this situation what you have are 
asynchronous routines updating their respective databases with 
events, passed back and forth. The usage of event modification 
stiU has the same conflict problems of normal redundant data 
modification. Because of this situation, tl/e event modification 
will only be used for events which produce new data and/or. 
positive updates. Positive tfpdates are changes which are made 
independent of. the content of the infonaation to be modified'. 
Positive updates also imply tfet the action of the event cafnot 
be changed until the -actual event has been corapaeted. Using 
these crite'ria will insure proper data base synchronization. 

Since the project at Coast is an experiment into'the realm 
of 'Interactive Distributed Data Processing we hope to actually 
determine the .rate 'of conflict modifications for Redundant 
information. Event modifications will, also be used as a * 

synchronAzin^techniQue. Xbey will ' be used witblrr - the first 
application for the ' transn^itting of ' student class adds and/or. 
drops. The usage of these two.methods will hopefully provide > 
both machine independent and rapid sychronizatioji of data. 

HOST SYSTEM ' ... ( . 

The software within the host system must include duplicates., 
of the code required by the distributive j,rocessor for data base 

manag^nt and communications. In addition; the host must 

'■ • ' 6 
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^ provide pseudo tasks to process the forwarded messages ' fro. users 
at the renote processor.. There must be one pseudo task per CSF 
task within each remote processor; These tasks must be preserved 
- , over multiple I/O communications, in <order to save use> context. 

Software for terminal communications within the host •;ni.st al so be 
. modified so that messages ihtended fora local ' terminal are 
routed to the distributive processor. In addition incoming 
messages must be'routed to each pseudo task as if they were 
comng fro. user terminals. A system such as this will enable 
^presently developed application systems to provide functional 
^sapport to the distributive processor. 

The environment withip the Coast .Community College district 
provides a foundation to proceed along the design lines presented 
above. Figure II shows the fundamental modules needed within this 
syste-n, , Actual communications to the remote system wfll be 
. provided through the distr let • s ma in telecommunicatib/syste. , 
ENVI&OH/l. This system handles line control through line drivers 
or device dependent modules (DDH-s). The next level of software • 
■ provides translation, terminal dependent code, and user protocol 
handling. These higher level routines access system . DDv .3 via *- 
assembler n^acrps which choose which DDM to use 'according to 
• parameters desoribe'd during system generation. ' ' 

WitH this' system, ' messages from pseudd tasks will- 'be 
• automatically -routed to the DDH handling -^remote processor 
communications. This DDK will'be a .atch to tKe commuMcations 
- ^ processor on the distributed machine attaching needed packet 

ERIC ^ ^ ' . • 
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heatJers and de^ination .code's for all' terminal messages. 
• Incomimg- messages may be stripped of j>5C-ket inforojation and 
routed to- the tas4cs " via the low level macros for readiRj^ data 
fro^a^ DDH.' . . ' ^ ' 

All the above, processing has been for store and forward type 
comisunication "and will go through the hi^h level Communications 
Facility used by all applications programs.. Machine messages and 
data base updates or requests will also use pseudo tasks written 
to process a particular type of request. These nodules will use 
the ^Jirect DDH access macros, skippine oo^e and lerminal control 
processing of the Corasunication Facility. 

Data Base Management on'^the district's host .-aachine is an 
element oriented/, centralized system. This system will require a 
dictionary as in ..th^ distributed machine but.^wiU place all 
updates, in a disk qo^eue'tb -be processed by the , teleprocessing 

• . syste;r. Thi^s procedure insures , that both batch and online 
Y;updates to redundant information will be sent to the c<?rredt 
. remote machine. 'A task running un6?r the online system will read., 
the information placed on th6 data has? queue and forward it to 
the DDH.aft^r the correct formatting. Depending upon actual 
■ ?X4)erimental results, ai^ sy^te^ ,load-s, there raay be aultiVl^ 
asynchronous tasks running concurrently within the .host 
processing various messages from each distributed processor*. 
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COHCLUSION * 

Kuch design. Kork still is required to provide impleaientation 
plans/: This work' has been postponed until an actual physical 



machine is' selected This 'selection process has been co'^Ju^ted 
the past yiear and has influenced our design and overall 
system goals. The system specification develop'ed reflects'the 
,i*.ies of the present , ■mini-computer offerings",' our total 
system requirements., along u^h current project economics, ^he 
C<?ast tnini-cooputer review indicates /a . truly interactive 
distributed- systera as herein " described is not burrehtly 
available-. In ^addition, a cocaplete computing system to enable 
l-fljpleme'ntatioD is an elusive • phantom. There is always some 
^aspects of. the id-eal system missing and usually this aspect i's 
crucial. Based upon- these considerations , there are'- four area's 
which will provide our aaior .guidelines for selection, exclusive 
of monetary, considerations. These areas, are; Intertask 
Communication, Single Station -Concept, Memory' Utilization and 
Sharing, and the availability of high level languages.' ^ 

The Int^task ; Communication should be 'as. described 
previously, providing automatic disk queGeing t f or messages 
pending. The concept of Single Station ProgramJinfe relates to^ 
application programs dealing with only o;ie term'inal ev^en though 
multiple terminals, may be using ^the- program concur r e;i U y . This 
implies automatic routing and context separation for each 
terminal by a" monitor or 'operating system. Memory utiUzation 

^ ' . . . ■ . ■ ' . 

must provide for the tot^l logical usage to be greater' than the - 
actual memory available. Program shartng, ^ing instead" of 
swapping are also .of prime importance in tM^ area. -Tfie 
availability of high level l'anguag«5 which operate in' these 
environments is important . for efficient and rapid develdpment, 
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along with transportability to other machines. " " /' ^ 

Hopefully a machine matching these basic requirements will 
be submitted. Once this i;5, accomplished, detailed" design pay 
procee4. In the Interim, work is continuing -on" packet format^ 
message types, data dictionary formats, and all the other detalL' 
which you Will find .are required of the user if you wish' to dive 
into the difetributi^i^ processing ocean. 




COHPUTiR INDExTnG AND HI CROGRAPH^GS 
AN INTEGRATED SYSTEM APPROACH 
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LONG BlEACIj^COHMUNITY COLLEGE W STRICT 
Long Beach, Cal ifornta 



The integration of a computer index system with'a 16 rm, cartridge' 
microfilm system is currently being impl.emented^ at-^ong Beach City 
College. Approximately 7-5 million student records have been 
fUmed and indexed *us ing this system, t 



The system is |,redicated on the concept that a micrograt,hIcs system 
is only as good as its index system, and the most efficient index 
system is one that is computer generated. " - 

« * 

The system has the added capability to accept £0H generated docu- 
ments as well as a complete interface with on-line retrieval 
systems. " ' 
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Long Beach Community College District is a multircampus co^unity 
colleae with two ma/n campuses, five extension campuses." and seventy sat^l- 
Jlte centers. £.rreX^nment is. 32.000 students per semester,. Since i 
Inception in ^927, student records and files have been created in ever in- 
cpeasing quantities. In an effon to -eliminate and effectively manage all 
student records of the College, a review of the entire records s'ystem was 
^de by the Emissions and Records staff of the College during the I97I..75 
..school year; One of the conclusions of .this study was that a systematic' 
microfilming of many of the student records was essential for proper office 
managen^ent. In addition, a records retent ion manual had to b. established 
for the identification of_^|| records and i^ Turn legal procedures establish 
ed for the necessary retent^^^TTlSHrof ijmihg. and positive destruction 'of 
appropriate records. 

With these guidelines in mind, the College began the implementation of . 
total records management system with the 1975-76 fiscal year. A major com- 
ponent of this system was the microfilming and in;iexing of approximately 7.5 
ml It ion records. ' ' • — 

INTRODUCTION ' " ^ ' 

In the^development of torig Beach City College's micrographics sysiem. 
numerous micrographic "S^st^'s were, reviewed by the Admissions and Records 
staff. In systematically studying the systeW. six. types oV systems were 
J-eadily apparent. These were as follows: . • < . 

a. Microfiche System ^-v^ 

b. Roll Fl Im System 

c. 16 mm Cartridge System 



*^ • d. Aperture Card System . • 

i ' . ^ 

' • • ^ ' e. Ultrafiche System^ * . , * ' 

V. Mi'racode System * - . * 

; ;\f^r careful eyaluat ion' of all systems, it was .determined -that i 16 mni ' 

\ . " . • '- ' < • ' 
. .Cartridge Systenj in 'concert With COM generated microfiche was" the most' ap- * 

■** * ' *■ '<-->, ' ' ' 

. proppriate system .for the various -nicrofi-lmi.ng applications envisioned for the 

CoHege. The reasons for tffis' decis ion were as'follows: . .* .' ' 

a. The Cartridge System provides the opportunity for the»b?st inte'rface 
with data process ing^n -terms qf compMter^.cfutpyt mjcrof.jche- and key- 

' ' to.t^pe iV^ejcing procedures. • ' . ^ • • 

b. ^ The bWp encoding Index ^procedure avaifajjle on CartVrdge Systems 

. . will.a^How for acc"uri^e index4tig-and r-etr ievai:/of alljdbcument?-, 

'^^^ °f Cartridge System is either le^s thlnpr equivalent 

to that '6f the other systems. ^ \ , 

Personnel -train mg and operation of^equipment requires Inly.a 
^ -^/TOderate Jevel of' t^rainlng/^ ^ • . 

, Tot%l iMerfac^^with a COM generated traf»script..^ystem i^ss'rble 

'-in the ne^ar ftfture. "' ' * • - ' 

f. Storage, sp'abe for aU stud^ent records^Jl be reduced' by at"least 
> ' • ■ '■ • • r''^ ' ' - • ' I 

. -■' V ?^ perJcent. - . • " '-^-^ ' ' * - 

> • ' . ' ■■ . ' ■. ; • - - ■ 

ft rs jpparegt xtiat portions'-|pf some sysTems" revi ew^d may hav^van- "'^ 
. •• - .- ■ . \ 

tages oyer giyen portions of tfje. f6,.mm Cartridge Sysr^' Hovvever, the- e^- ' ' 
_ . f . ■ •• ■ , ■ ; ■ . K _ • ■ . , ■ ■ • ■' 

. tire. system must' be cbrrs.ideredt^nd a conglomeration of various pi'eces>f each 

system is^ neitheK fea^^ Jbl-e nor appl i cable to a total records ma'nagenr^t - ^ 
r/ system..,., '"•4' '"^ ' V" ' ■'.^'^ . \' ' " 
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fcHow^fng pieces pfjqyl^ment werej-equi red.' The\otal cost, of the equfpme^ 
was $53,900 when p'uI^ha^edMn'february I976 - J"' ' - 

•.. a, I 16 imXartridge,- Rotary H^crofiJffl Camera' , 



b. 1 - 16 'mm Cartridge, Planetary Hicrof Hm^liera- 

c. '5 16 mm Cartf^idge fteader/Prfn'ters « ^ 

d. 12 i»8x Microfiche Riders * ' 



e, I ^Cl6 ra^n Cartridge Reader 



Microfilm Storage Cabinets to store approximately ^2 ,400 cartridges 
of SjHcrof i Im. ' ^ ' • • 



n LMING PROCEDURES 

: t* — - 



. As mentioned m the introduction, approximately 7.5 miH ic,^ 'reco,rds were' 
nricro^lmed. The detefmlnat ion^ was made pr For 'lo'-f i'lming as to^-y/hethfer a 
manual or computer generated index was-Vem^fred for each' type..of document '7' 

filmed. ' / ' -i ' ' 

' ■ . ■ ■ ■ ■ ■ A 

In addition, detai led :Fi Imi/ig procedures were developed to aXlc^ the'"* 
mLcrofitm technfcian ^determine which camera to use' and what format to ^' 
follow.. As in example, of the planning invplved, the next feTpages illus-' 
^rafe the schematic flow of documents for filming as well as the projected 



volume and timel4ne to /ollow 
* . . . • ♦ 
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^^Instfuctors' 
Roll books 



Transcripts 



2 yrs. after the 
se^iiester that 
grades are issued 




Irrtnediately after - 
the sefnester in" " 
which they are > 
created 



Each day as" 
produced 



Change of 
rogra& Cards 




Inpediately after 
the semester in 
which they are ' • 
created * 



. 2,600 / seiiies^r 



33,000 / seinester 




ThePCC/EXT and LAC ftol lbooks"^Wt be inters 
filed alphabetically before filling. Each 
cartridge wiir then be by semestef, In-, 
stryctpr,. and* chronplogical according to 
section nu&ers 



Fflsj both sides and interfile ^ith Change of 
Program Ca/cT,- Will separate according to* 
campus, /.e., LAC, PCC, EXTVS^. 



^8,000 / year 




WilKbe ^efterated via COM begirming vi'th tKe 
Fall s^nester, I975. 

fUm each day as produced so as to update 
the grade -s-lJp/tr-arvscript-^y5te5n' .Index 



Fi Im alphabetically by.student name^ , 
Corrections made to transcript^ systesi 




FJlm as part of the Program Card systjem. 
(See above.) 
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GRADE SLIP / TRANSCRIPT SYSTEM 
'HHEDIAT ELY AFTER END OF THE SEHf STER^ 



Data 

Processing 
produces a ' 
grade sUp 
for every 
student and — 
deJivexs the 
f'CC, LAC, and 
two corrtbined 
deci^ - in 
alphV^rder 
by student 
naR>e - to 
Records 
Office,* UC 



I 



Data 
^- Process iVig 
Services 



Records Office 
distributes decks as ^ 
follows) 

I. Copy 1 of each deck to 
^ Transcripts Office, 
^. Copy 2 one combined 
deck and Icopy 2 qf PCC 
deck to PCC Govt. Desk. 
3. Copy 2 of 2nd combined 
deck and 'Copy 2 *of LAC 
•deck to lAC Govt. Desk. 
^. Copy 3 of one corAbin^d 
deck and Copy 3 of PCC 
> deck to PCC Records 
Clerk, 

5. Copy 3' of 2nd conbined 
and Copy \ of LAC deck 
toUAC Records Office. 




Records Office - LAC 



Update* 
Microf i Im 
Cartridge . 
System and 
Index via 
5C0M — ' 



COH 

Servi ce 
Bur^a^ 




ANYTIME 



As tran- 
scri^pts are 
reqties^ed 
grade slips 
are refer- 
enced and - 
data typed 
on tran- ' 
script .'or, 
If'no 




tran-. 
scripts 
generated 
for in- 

lusion in. 
undated 
index* ^_ 



Transcr i'pts 
>l3ffice . 



COMMENTS 



^. Each semester DPS 

- sends grad^ tape to 

- COA Service Bureau 
for new cartri*dges. 
Also DPS generates 

"->3 new index that is. 
placed on micro- 
fiche. 



By 1978, it is 
planned' to have 3 
.years of grades on- 
1 ine, and then go 
to COM after the 
3rd year. 
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■ COMPUTER )nQ£X SYSTEM 

The key to the mi.crof Hm/t ranscr i pt system, is ^he * Index generated by ' ^ 
. data processing. This. index, created after the .documents have, been filmed.- 
Is genifated via key punching and batch processe(j/ The format of the out- 
put is microfiche. ' - 



a given stu^ieni • ' 



The index syst^. allows for all documents .on '^^ie-^r 
to De grouped chronologically ana listed under'the student's name in 



sequence. Three identifiers, name . bKthdate , and student number ha/e Dee- 




used in generating the inc^x. - , ^ 

Incjuded in-this sectionare the details pf . the 'orogra- design. 
meters used' for Indexing, a flc^ chart desc/iption, and log sheets. I't is » 



hoped that tnis i nformat i ori^wi I } De of .ass i'stance to those syjters de- 



signers who m^ght be considering a similar system. 



^ f 



i 




IS 



0 



ERIC . 



-8- 



.0 . '> 



. i. 



Microfilia Icd^c Pitoc^ss Flow * 



^ape sequencec 
with all havch 
c^rd isages first 
by batch #> 
rdlloved by alpha 
series of icpex'cata 



MFIC1C 




Batch card(s) 
Index data 



Check & >;grg« 
Index datja 

1 
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Input data checked to 
t^ee if batch previoualv 
procesaed^ar.d for data 
having alpha nar»es/ and 
sequential nunberit frajne 
identification. 




Tonsa't fpr 
print tape 




Batch r 
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MICROFILM INDEX PROCESS FLOW DESCRIPTION? 

f . '■ * 

1. The individual doc ument pages are photographed onto mlcrofHrn car- 

tridges. ' ' ' 

f 

2. A batch sheet is completed for each ftfm cartridge. ,Th^ available 
batched cartridges are then sent to the data processing department c/o 
data control. -The cartr id^ges'wi U then go to the keypunch area for 
viewirtg and index <Jata selection/ " * 

3. Within the keypunch area, tha cartr idges are processed by producing a 
batch card which shows the batch number, col. N6 

0 originatiog location, col. 9-11^ 

document description, corj^. 13-381 
• . date the batch was recei v^d ,r col . 39-^4, MMDDYY^ 

date keypunch started the batch, co^. ^5^0 MMODYY 
document count, col. 61-67 



keypuncher's idef¥t i cat ion code , col. ^77-78 
/and batch card identification code, col, 79-80 ' 
When the batch of data is m^Med into the tape file, the program adds 
two fields to the tape record' of the batch card. The added fields, are 
" * * S^ate the" batch merged',^ coj .-^0-66f MMODYV • 
^ and tount of th« cards in, the bat'ct>, col. 57-60. 
B-ehind the batch card, are pJaced the detail index data cards for the 
cartridge. ' Each detail card contains the 

student name, col. 1-23, Last first middle initial 

' ' " ' : • . ♦ ' ' 

birthdate, col. 24-29 ^ K/<DDYY 

^ " *• ' 
social &ectjrity or student-ID number, col. 30-33 

semester code, cal'. 39 ' v ^ • 

\ . . . ^ ■ Vj[j ■ \ 
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semester year, -Col. kO-k\ 
^ document type, col. kl 

'cartridge number, col. 43-46, 2/RADJ 
1^ frame number, col. 47-50, Z/RADJ 

and' microfi Im detail line code, col. 79-80 
The detail cards arg ekpected to be in ascending frame number sequence. 
Checking is done by HflOJO to ensure a proper microfilm detail line 
code, a completely alphabetic name-, and a completely numeric cartridge 
and frame indet i f i cat ion. 



k. The keypunch batehes are sent to data control for collection and 
^ merger into, the existing microTiim index file. Multiple batchy may 
be concatenated for merger at a given computer submittal. The tapes 
and data cards should^lje saved long enough to provide 3 generations of 
.tape for backOp. After each merger a processed batch 'report^s pro- 
duced alpng with a list of identified data exqeptions. The data excep- 
tions are not removed from the index. If corrections are to be made, 
the new index line must be re-subfnttted as part of "a "corrections" 
batch. At least one-copy of the proceed batch report should be re- 
turned to keypunch to i'uj work c^rol. 

5. The completely merged microfilm data t&pe is used as input to a program 
^ to format the data onto an butput print page .which is -moved to a print - 
tape. The print tape will be used b^ an off site company to produce • ' 
micfofiche- pages. y. ' */ ' ' " ' » 

The print tape is 9 track,^EBCDI C character" and unlabeled. Records " 
are i33 characters lpn*g, bU>j;k^>d >0. . The first character of each record 
is^ 'the carriage control byte,. 

-11- ... ■ , , - • . 



p 



The print tape may be chexrked by use of, the program PRfNTAPE. As many 
pages as needed may be printed. * , . 



The Dean of Admissiohs and Records Is the contact pewon to receive the 
print tap^ for off^tit^ transfe^ral . • ^ • ' 
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' '■' . , 7, Programming. 
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8, Testing and debugging. • * ' , • 

9. mpUt kfcypunch, key to^lisk, key to tape, .OCR, MICR, terminaJ. 
1^ DocuTTientation/ ' * ' \* . ' 

11, Training and Education includes travel, site inspection, classes. 

12, Material (cards, forms, tape, film and chemical for CQM, disc). 

13, Facility alterations or additions. 



14. Finance/ 



15, Other (e.g. overhead). , ^ ^ \ 

Eachr of -these elements can. In themselves, be the subject of extensive 

s 

analysis. Figure 1 shows a number of hardware components that interact in the 
^v^^alysis. 



While conversion costs are paid only once, it is entirely rensonable^to t 

determine a rate of interest and to capitalize or disttlbute such cpsts over a 

longer period of time than ^e cpn^rrion period itselfi It is. important to distri- 
* ' ' ' . ^ ' 

bjite^cohversion costs over a jjeriod of years in order tiiat they might be compared 

with operating cosfe which are estijfiated on a' per year basis. It shotdd be noted 
that conversion costs might te a misnomer should there^'^exlst no conventional 
. system analogous to the proposed data processing system; in which case, tiiis 
cost component might be given fte natite 'developmental coBts. 

All other costs associated with tKe systeks are defined to be.operating costs. 
^ These costs iftcTudeT^T". / • / ^ 



1. Data^cg^ction 



2, Input (d.g. keypunch) 
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COMPARA'TIVE BENEFIT ANALYStS 



Present New • ' ^ Wel^ted 

System System $ Benefit/Month Weight . 'Benefit 

^♦^ersorinel ' , * ^ ' * * 

* Operations (software) 

* FaciUties ' - 
*Supijlies . ' ' • 

* Finance . . 4 ^ ' ' 

* Support . ' 

* Hardware Cost ^ ^ 

* Intangible ^ 
^ Other 

Total Dollar Benefit: * ' Wgted Benefit: ^ 




One- Time Conversion Costs ^ 
Programming - Kew Application ' 
Conversion 

« 

M3peratiQns - Pr<?cedures ^ 
^ , Software 

Duplicate Equipment for Test 

/ 

Freigjit * * r 



Physical Installation - electrical, envlroiunent . _ 

* J 

TOTAL ESTIMATED CONVERSION 'COST ' 

PaybacIe,Pertod = Conversion Costs -ut ^°g?ou^^^- - ^°^^^gfugff^^^ ^°^) . 

Tlgare 2 " 



i 
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. . «ith the colie,ial^hu^ani.H>., 'the teWoloaical -...ly .. „ . 
.nodel also .probably d'oes not exist in ideal for.. The condition 
prevalent in „any institutions today is one of ooexistence^etween 
- some version'of the t_„. „dels. where the two ^dels overlap'; 
■ there can be confusion and conflict, -^or- this reason those «spon- 
sible for introducing modern a^ninistrative technologies such as 
..anagement information systems, must be aware of this potential, 
otherwise their efforts may not be fully realized, this st^dy was' " 
m,dertakeh to understand 'better the elements of this issu\. ', .' 

The Study , ' 
■ „ The study 'proceeded, from the .premise .that (1) there can' be ' " 
more tha^ one belief system as to how academic decisions shp,ii*d ' 
be. made; (2) the belief system held by information system managers ' ' 
mayc differ from other academic groups, and (3) this difference if 
existent can be measured quantitatively. 

Instrument Develop ment • . ■ 

> To develop an instrument to assess ^th the =ollegiai-humani„l ' 

^"'"^ ^"^ technological-ana lyfir (t-a) constructs, it was '7lrst 
necessary to revi.w the literature relatin/_to each. ' Thi's litera- 
ture was judged to include th. acidemic fields' of organizational 
^. and administrative theory, sociology, political science, public , 
... ^d^nihistration and educational administration. From the revi^ 

sets of items were de*ve loped for each construct. The items'we^^" ' * 
then randomly ordered and gi^en'N;«^a^el of five experienced 
judges to sort into Piles r^presentin,. each construct. Items not ' 

7 ' ' 
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sorted correcl^ly by fouir of the five judges were^ d-iscarded. A 
seventy-item instrument was developed from the remaining items, 
thirty- live for each construct. The instrument was designed to - 
be used with ^ five point Likert sqale or ^s a O sort. Both forms 
of the instrument were tested using different groups of professors, 
administrators and students, 

, • • , 

Selection of Samples ' ^ ' • . 

As this was an exploratory study to test the difference in 
decision beliefs among academic groUps and ^rticularly between 
information system mahagers anVThese groups, it was felt the 
groups selected should reflect, the normal population of academic , 
institutions.' Accordingly, groups of administrators , faculty and 
. students were selected along with a group of .informatidh system 
managers. AU groups were lobated al^ndiana University-Blooming- 
ton except for a second faculty^ group from a churchTrelated liberal 
arts college. This latter group was us4d as an external reference 
point to compare with the Indiana University gi'oups as one means 
of testing the generalizability of the study's findings.- " - 

The information system manager group was comprised of thirteen 
persons, twelve'males and one female. All had sW academic train- 
ing, with the large majprity Holding .at -leas€ ,±he,6achelors. degree. 
Their job titles included Operations Supervisor; Systems 'Assurance 
^Group Manager; Data Base Administrator; AssistahtT Director, Sys1;ems 
Programs and Operat;ions; Projects Manager,, Systems Development; 
Lead S-ystems- Analyst; and Director, Data Systems and Services. 

* 



^ administrator group ar^o had thirteen persons most of . \ ' 
whom held the doctorate. Although the majority were not respon- J 
sible for administering academic programs directly, all were 
involved with major university programs dealing With faculty ^d ' ' 
student affairs. All had large^^taffs and budgets to administer. 
aob titf4s included Dean of Students, Dean of Uhivers^ity Division - 
(freshman and sophomore academic cfiunseling)'. Director of iniver- 
.■ sity Housing, Director of Financial Aids/and Registrar.^ 

The university faculty were all regular faculty members of " 
• the- school of Education who were serving on' the' major iii?>lementa- 

tion committees of the School at the time the study was conducted. , 
There were nineteen in this group. All held the .doctorate and - 
Clr^resented the major program areas of the School. 

'The. members oi the University student grox:p vere all graduate 
students in the School of Education/ and draWn from the same de- 
partments as the members of the faculty groujg^ljey were selected 
on the criterion that each^pired to be a -college teacher upon 
degree completions ^Nineteen persons comprised this group. 

. ,:^ -PH^ liberal arts faculty group were representative of th^ 
academic i^rogram" of the selected^ college.' 'Most possessed the. • 
, doctorate. Fourteen of the total' faculty of twenty were used in . 

"the stu<3y. ' • ' 

• » , , ' ■ «> 

Data Collectioff- ' ^ ' - 

' \: ■ - ^ c • ^. 

Since the groups were relatively small in. size, -'the Q-sort 
version of the instrument was en^loyed.' this version each of 

• ^^^^^ 
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thp instrumint items is printed on * separate card resulting' in ' ' 
a deck Of seventy cards. The cards are t-o ^ sorted into ninfe^ 
. piles, ranging from pile #1 "Items most like your belief" to. ' 
Pile^#9 "Items, .least like your belief^ Each pile also specifies^ - 
a limit to the number of c^rds which can be" placed in it, e.g.- 
pile II - three cards, pile.-#2 - five c^rds, . . pile ;#8'^ ' 
five cards., pile #9 - three cards. This results in ^ aPProxi-, ' 
mation to the normal distribution of th^ cards across the- nine " ^ ' 
piles. Item comparisons can be made between piles ,^ and piles can, 
be compared across groups. Each member of the five groups com- ' - 
prising the study was administered the Q-sort during the fall of " 
1975. 

Two belief scoris were generated by first identifying the ' 
■ item as either collegial-humanisti r or technoloaic^^l-an.^y ... and ^ 

secondly, adding the weights [WEIGHT = 9 - (Pile number as-x + ^ 

* .signed to 'iteiti ' 

assigned to the items of each decision belief model. The item 
weights result in high scale scores for most ' strongly held beliefs 
and low scaU scores for least strongly held beliefs. 

Data -Analfsis and Discussion ' . ' ' ' ' * ♦ 

^ Following from the premises of the study, hypotheses wefe " 
generated regarding the differences between^ the information system 
manager group-^and the other 'four academic groups. T^^se differ- 
ences were examined by contrasting" the means^of " the information , • 
system group t6 the other four groups on 'the. collegial-humani.M . ' 
and technoloqicar-anal^tir decision belief scales': The-results \- 
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Of these contrasts are reported in Table 1. 



Academic 
"Groups" 



• 1 



\ 0 



Collegial> Technological 
Humanistic Score.^ Analytic IcoJe- 

^ , SD - , X SD , 



Information System 
Managers 



13 issue^ 



University Administrators 13 154.77 
Uni^si^ Pacuity / 19 170. OO 

.14 172.86 



Liberal Arts College 
Faculty ^ 



University Graduate 
Students " 



19 1-57.79 



9.07' 214.54^ .« .9.07 



195.31 12.31 

179.89 13;56 

177.21 ' 16.44 

12.06 192.58- 12.05- 




^^si^ificantly; (p < ,001, iowePthan th. other fo^ n^^s 
Significantly (p .< .001, higW thin th"e ;ther fou; ^eans,,' 

• It is evident fijm the i^J^ation reported in Table 1 that 
the ^a„-o* the^colle,ial-h..an1.H.: bellet scale for the infon^- 
■tion sysee. ^n^ge^s was substantially lower than the .neans for' ' 
the other groups. Correspondingly the on *the technoloaioal- 

•asalztic. belief scale was sub.tantiallyiigher-than ' th'e »eans for'> 
the. other .groups. These, differences were found to be highly „g-*^ 
nificant ,p <,.ooi, using multiple t:tests. Further,' the differ- 
en«s were of sufficient .ag,itude that' the reliability of the 
differe«,e ^re than . cin^en'sated for the pitfalls of using multi- 
ple" t-tests and 'c^foun'Sing the,djfferences^r«ugh the' use of . ' 
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two scales ^a^ are ipsatlve nature/ Thaf is, a very low l^^ 



.001) level of significance was found. aiid the diref^.of the 
aiffe-rerioes on the two scales was conJsterit with previously held 
; expectations regarding, the charact4|tics. of the groups. ' 

looWng at individual itete, itVas found that the item n,eeu>s 
for over one-half ,54.3 percent, of the colle.iai-hu..n. .... 
x€e..-wera lowest for the information system 'manager group. This 
is a. maoh higher percent than one iould e>.pp^-^ chance alone 
, (20 percent,. Further, over two-thirds (68.6 percent, of the • 
technolo.ical-analy ri. item means were rated)' highest by the in^r- 
mation system, manager . 



Infonjjation System 
Mairager Group 



Expected 
Per Cent of Items 



tgheft^'^^Group Mean 

Lowes.t Group Mean 

Neither p,ighest nor 
Lowest Group. Mean 



20 
20 

. 60 



Actual 
Per tfent of TtPm s 
TA" 




11.4 
54.3 
34.. 3 



68.6 
8,6 
.22.9 



;e a reliable and consistent trend^among the" 



1 TheVe seemed t< 
fiveVopps for the Tnfor^tion system managers to differ fr^m the 
other academic groups ih their -decision mailing beliefs.. This dif- 
ference was evident in a predictable' direction 'and" was defected 
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across .a majority of the itehs. it was not merely a "fm^otisn of 
.a very triced Sifference between groups on a few it^ but rather' 
was foun-d across- the all .najor. elements of the categories of the 
belief scales as .displayed previously. " V. " - ' 

lo highlight the ■differences, items were ia.entified which '"^ 
significantly discriminated the information system manager gro.up 
from the various other academic groups. " The" technoloalca] . 
tic-items are reported in Table 3 and the colle«rt-hnm.n1 .t<V " ' 
items are reported in.T^ie 4. To 'i^fy. these items, item means ■ 
were contrasted a^ng the five academic groups by using the j,e™an- ■ . 
Keuls (SNK) multiple comparison test and adopting the .05 level of 
significance, it was' felt that. this test provided a moderate ievel 
of power to detect differences yet prevented the risk of committing 
type one errors from agproaching ex^iemely^high levels.-- ■ 
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TABLE '3. TECHNOLOGiCAt-^jNALYric ITEiiS FOR WHICH 'iffiANS OP THE 
CANTLY HIGHER THAN VARIOOS OTHER GROUI^S 




wfSSufi:^°r?ylL"io%aL^'^ "^^'^ organization 

3. Acadeinic^deci^ion making re.spon*bility should resf with • 
... ■ those individuals^who have the skill to use objlctivrSta, 

.4. ' Academic decision making should rest principally with those^ 
who can apply Qbjective crilteria. ^ tnose. 

J^^f^-''^^^'??^^^^'' "^^^""3 expertise should have primary - 
decxsion making responsibility. ' f^-^^^^ 

ISM 
group 

■-• JSi'nisrratilS?"^''^'"^^^'^''""-"-'^^^^-* '"^ '-1= °£ ixe 

^Iali5S SSS' ^B°"la''=ej;.ntraaiz;a to ensure equity an^n,' 
^* • decisions tested' sta^ards .^libeid be primary iii academic 

^' ' should 'b^ viewed tfs requireints for effective 

academic iaecisions.- ^^^^^^ , exiet^txve 



group mean significantly liigher than three of the other 
ip means (SNK, p < .05.) «» - .. otner 



four 



oSJeSve'^^ta^'T located with' thgse who have 
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TABLE 4. COLLEGIAL-HUMSNISTIC ITEMS FOR WHICH MEANS OF THE 
INFORMATION SYSTEM MAl^X^R tISM) GROUP WERE' SIQJI- 
FICANTLY LOiffiR^THAN VARIOUS OTHER GROUPS 



XSM group mean significantly lower than each of the other fo'ur 
group means (SNK, p < .05) , ' ^ 

^* za-tion*^^^ should be paramount in, an academic organi- 

2. Academic decisions should be a shared responsibility!:. 

3. Academiq decisions should be based on the mutual tnist of 
all people, affected. 



245 



4. Entry into an academic organization shoi^d be determined 
only by 'its members. * «ui"«u 

5. : Decision making responsibility in an academic community 

should r'est with the membership. 

Academic decisions ' should be made in an, open 'manner based 
I on shared value#. 

7. Academic decisions should be arrived 'at through consensus. 

8. Academic decision making should be .a' shared process. 

ISM group mean significantly lower than three of the other four 
groiip means (SNK, p < .05) <^ * 

9. ThB locus of academic decision making should be as close as 
possible to those affected. 

10. The administration's role should be to support faculty growth. 
ISM group mean lower than two of the other four 'group means (SNK, 

' . ' ' ' - 

11. Academic decisions should be based on the mutual trust of all 
people affected. ' . -• • 

12. Administrators should be academic people who share faculty 
vafiues. .-' . 
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A sense of the elements cpstittiting the decision making 
belief system of the infection syite^ managers' is reflected in 
, the key phrases of .the ite'ms listed in. Tables 3 and 4.^in Table 
^ technological-analytic items vfh^e the* information system 
managers group means were significantly higher .(S^k, p < .05) ■ 
than combinations of the other four gr<Sups. These constitute 
elements' of the managers^ decision making .belief system in which 
they felc ^st strongly. Some of the key phrases in these .items 
are "organizational change," "professional training," "expertise, 
-objective data,- "empirically .tested standards" and "centrali- • 



zat-ion , 



.Table 4 presents th.ose TOlleqial-humanistic items where the 
information system managers group means were significantly lower 
(SSK, p < .05) than combinations of the other four groups. In 
this instance these items constitute elements of the managers' 
decision making belief system in whhph they felt least strongly. 
Here the key phrases are "individual \prth," '■community," deci- 
sions by "consensus," "trust," "shared ^l^ies" and "shared respon- 
sibility. ■ . ' 

• « 

The basic difference in the items' presented in these two 
.tables would seeA to be that, coiroared to the other groups inclu- 
ded in the study, the information system managers believe nore in 
a scientific management decision making style where the academic 
and organizational environilient can be measured 'tationally utilizing 
abjective data, and that this environment is to be administered by 
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. only^ those who have proven 'decision mak.irig skills and e^^ertlse- 
in aaministration. Concomitantly; in -aktng decisions in this 

• environment, of lesser i^rtance. are group'values, trust and 
shared responsibility, all, ingredients non-aUy associated with 

• an acadezaic coinmunity* 

in sunmary, based on this study, "though limited in the^ nuz,- 
ber Of groxK>s tested ax^ geographic locus/ it can be concluded 
that a high level of disagreen^ent can' exist between information . 
syste. r^agers and other institutional groups as to how acade:^^ 
decisions should be n^de. rne degree'to which this' disagreezi«nt 
can. effect inforxaati'on system infusion into institutional beha- 
vior and even disturb institutional' eguilibridm, however; cannot 
be answered without further study' 

s 
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HIGH BENEFIT SYSTEMS 
AT J/)W COST 
HIGH RANKlNi; DECISflON^MAKERS ^ 



Ronald Bleed 
Director of Data Processing 
Joliet Junior College 



Joliet Junior College has a ^ies of low cost systems tha^ provide 
i::tportant decfsion-mking infomation u> key a^istxators of the 
college, through a combination of systems. t>e College has Eaxlnized 
enrollment, vith a ninialzatiotj, of course offering. ' ' 

Key features include on-line student registration with telephone, 
Toaputerized waiting lists, purgii^g of unpaid students^ displaying 
alternative sections when classes are closed or in conflict, billing 
students by nail, course cancellations 'by the coaputer, a systea that 
tells when to hire additional instructors and a 8i»l«tion systea 
■for five-year financial planning. 




Doting the past decade there, have been aany'probleas -in 'higher . 251 
that have effected .est Institutions, "^s thrtw^^L 
Important have faeen.enrollaents and dollars. ' 

■- "a 
^ colleges have faced declining enrollaents and the 

tr^lll fT ^""^ ""^"^ ^ ^^"'^ ri3»idly.incre2Q^ 

.^laents and the question of providing servic^ ««i f acilitieTto 
cgucate tbese new students^ * t 

Hie ' 

■ rKo .V?*? colleges have faced' the proble4 of llsi'ted dollars to nm - / 
• ^Ltf^LrS^'tr ^ up or downj Inflation, e^oyee 

."la^deaands, injnreased student financial aid programs «nd d;crS28 " ' 
Sovemaent rev^ have caused mch aiara to coU|ge adainistrat^ 

cj^J^^^T'Zl^^ W been used in an atteapt to solve the financial 
«^ch. HIS ^teas, aodallng. program costing and unit ccfeting bavT^ 

^^foktT^ "^"^^ ^^^^ -PP-oach to 
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i&i a cossbination of systeas, Joliet Junior CoUcge has 
consents with a Alniaization of -course, offerings. This 

Pf^'^f quickest path^o financial solvency, 

decisions «ade froa tie infor^tion generated by 
systeas can be isplea^nted issediately with dollar Lvings in thT 
rent ses^ter/ ^ ^ ^ 

Sevwal separate prpgraas and components eakc tq, these system, 
include: on line student registration with telephones: 
co^erized waiting lists; purging unpaid students, displayi^^ * 
^rnative sections when classes are closed or in ^mflictrdkily 
^^i^T^J r*''^'^ reports; 'billing students b^ 4ail; coirse ' 
cancellations by the colter; a systea that tells tihen to 'hire ' 
*d^t^ instructys and a simulation systea for 5 year flnantial 

studentrregistratiOT with telephones has given the * 
Rodents a aeans of enrollinjUor dassefe with L e^ thaf if not 
«tched at Bost other cpileges in the country. ;Ehi8 ease his fostered 
-Consent growth particularly for the p3t llae stud^. T 

-r.^.^.rT^^"^ you with our syscea, let us go st^ by step through • 
registration of a student. At^oliet Junior CoUegZ there IJT^^ 
^ically two Idnds of students-the re^K, ^iS-S»e1SdS: imd 

02.000 of which 3.000 are full tlae stud^ts. The fitll tlie students. 
ioUow a slighay different path than part-tiae students. '^^^ 

geglstratto n Path of Fnll Tiae'Stud^f, 

All f uU-tlae students are required to have as mcadeatc advisor 
^«^ent schedules an appoint^^t with that advlsc^r^tfST* 
beglxming of the seaester. At this tlae, the advisor gives the-ife^t 



^ counseling Infopaatlon on what courses he\5hou;.d take. Hhile looking 
"ever the course , schedule' in the. advisor * s Ibff ice, the student selects, 

«lth th^ advisor's approval, fhe codrses iie wants. The advisor then 

registers the stxident by telephone. ^/ ^ 

^ In front of a teminal-at the other end of the line, there is a 
terainal operator who answers the telephone call. The operator enters 
inU> Xbk coEipute^ each of the-' course selections, verifying there is 
«pace>vailable in that class, verifying there is no time conflict in 
the(schedule, and that the srudent has the required' labs and discussion 
groups for certain lecture courses. All this verification is being cal- 
culated and displayed autoz!atica.lly by the cocputer. At this seiae rise, 
the student's derographic information is also displayed, so that the 
operator can then go thtough' and verify the accuracy of the student's 
address, residency, race, sex, advisor, etc. Dpo^ cos^letion* th^ 
student is registered in his desired classes and receives his schedule " 
through the nail. The student needs' to do nothing further. Th4 tele- 
phone call has taken approrLnately two nlnutes. * 

The denographic infornation on the student has been put Into -the* 
systes at the tirie the ^application is received. The student goes thr&u^ 
the tljse-consuning process 'of prbviding nace and address inforaation only 
cnce. 

* 

Vbi^ the student is registering for classes, several unique 
features of the system nay be deEsonstrated. For exaaeple, if one of the 
classes is closed, or there are no seats available,' the terninal operator 
can display all other courses of the sane nai;ie and title that are not 
closed, and that do not conflict with courses the student has already * 
aigned up for, thus caking the search for that difficult-to-find class 
wach easief. ' ' ' \ - * - ^ 

ioiother feature is to check for tirs codflicts. Previously, oany 
students inadvertently scheduled classes at the saae tisse. Now the cosf- 
pttter autonatically checks for that' and does not allow thea to do so 
raless specific override infomarion is given. " ^ 

) 

.SegLstration Path of a ?art Tlse Student 

If the studeiJt is a part-tise student, he need only call f roo. his 
cwn hose and request the course he wishes to take. The sase telephone 
operator 4mo took the inforsation f roa a full-time student takes the • 
call froa the part-tiae student regardless o| xhB fcted of course. 

Bms, Jclict has a systeo with 80,000 teminals. .A student only ' 
lias to pick uj>^e phone and call the college to re^fster* At soae 
Iftdnt later, he will be lailed a schedule with all Ms billing Infor- 
mation. To be coispletely registered, he only needs to return .that 
«djedule by with paycient enclosed.^ Of course^ If a part-tise 

•tudrat needs counseling, he Is provided an advisor or counselor 
^Atxi he coxaes to cas^us. ^ 
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Payaent of Tuition and Fee s . . ^ 

The college has carried the oa-Hae registration systeja to the point 
.^tudent receivables. Whether the student decides to^e^Sn pa^^^J b? 
^L^?^ « encouraged for all students, or decides to coae.Ld^^^y i^ 
P«80n, his financial collection is done through- a ter«inal verSlbe the 

State scholarships, local loans, local scholarships, etc., are put into ' 
the systea for that student prior to his payment. Thus, iien he co2^ to 
W in person, or by sail, he pays exaci-ly vfaat he'^s supposed to pay^ The 
^tor c^ls up^he student's recprd on the ter^aH^ enters'inip * 
t^ainal the, anount of aoney being coUected by check, by cash, or by 
^ ^^es^of financial aid. See Figure 1 for saopJof. sciedUle'and ^ 

r 

SCHEDDli^Ayp BILLING NQTTCT! 



mU jywOR COUiGE 



1ZX, -jST TtT.^N s:-zz,^s .1-. 



SCHEDULE ^ StUINC NOTlCg i 
« »*r-rst ^^^^ 
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^ tlae spent by «08t, students ordinarily intolvcs' only a very few 
«rf^es in registratioti. They can call the college wd register fo7thSr 
S?'''^: fev days later jh^ will receive thelTscS^ule anS biU if Se 
«11. yrite out a checjc. .^clo'se it in a self-addressed enyllope,^rJil 
^back. There are no lo^ lines to wait in, there is -no^eeni 
««^m8: just to be there the first day of cl^s. 

l«*n.».^ "^"^ ^ particularly liseful at JoUet «here we havi aany 
Sr^ifT"" located as auch a^ 60 ailes froa the main ^aapus.^ds 
^convenience of registoring by telephone rather than a l^^kve^ - 

^.iTt ^ ^^'^ « B^rtio^ ol the 

college population .is part-tiac, we believe that the wse of reelstrLim, 

l^lTl^ T'^^ Sreatly.increased the' n^^ V^^SL • 
•txjdenttf attending the college. ^ ^ 
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.. The telephone registration room 4s manned by employees who sit 
• with a telephoned computer CRT in f ro^irb^ them. All telephone ' 
registration personnel are .part-time eoploVeesi fact which keeps 
costs at a ffiinioum.-iPeak registration periods require eight employees, 
but during other times, the number can be -reduced to one or two. This 
registration system is ppen from 8:00 in the morning till -9: 00 in th^ 
esrenijg every d^y that the school is .open.' The college has been adopting 
a «ch core flexible scheduling policy. Glasses start and stop at many 
times during thp year. With advance registration beginning very early, 
'the registration process never -ends. It is continuously on-line. Con- 
tinuou^ on-line registration is possible because the system can support 
the other on-line systems su9h as accounting, payrollj inventory, finan- 
cial aids at the very same time registration .is going on. ' ' 

• ' President of the American Association of Community and Junior 
uoiieges. Dr. cdmuna J. Gleazer, was impressed with the registration 
system He connnented, "One of ^he things that impressed ^ne most on my 
visit to Joliet wa^ its easy-access registration process. Through a 
sophisticated computerized system. Joliet makes it possible for people 
to enroll quickly and painlessly by telephone. The tedioui waiting aiid 
floradering that has been so long associated with registration is thus 



Besides ease of registration to promote 4rollaent growth, making 
*^lable courses students want is also crucia/ The -purging of unpaid 
stodefifs from classes o^ens up s.eats in choic/courses for new students 
to enrol.. In order to purge students, the ^mputer must bill students 
prior to the start of the semester with specified dates for pa^yment. 
The collection oi the tuition payments' must L on-line with the abilfty 
^ to update. immediately the paid status of eacA student's courses. Any ' 

T^^^ ^^^"^^^ ^^^^ " ?°PP-d the course. By 

eliminating the no show" students, enrollm^ts may be maximized within 

^n^v"^?* -""^"f •'"^'"^ teachers union contract 

«ad physical room size limitations" make' it aecessary to enroll up to the 
class limit but not -tp exceed the limit. ■ Tfte less seats reserved for 
»on payment students, the greater the efficiVy in course offerings. 
Purging may be 'dxjne selectively or automatically. - 

' ttalting List * , " ^ 

• In addition, a. salting list system is kept in an on-lipe mode 6n ^ 

tte congjuter. When a Student registers and there ar« no seats available , 
SlSM. requested, the student «ay be placed on the \ 

' ^r^ l / r 'J^' S^'T"' ^ ""'^'^^^ ^ pnrged or dropped, the* 

first student on the waiting ll^t is called and offered that availa^lT _ 
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Savings / ' . • ■' . • 

^ / , * • 

Thes/ efficiencies can be translated into actual dollars sav^d 
In^paj-^g day enrollments in the Fall of 1976 to^he>an of 1977* ' 

S cXuI^^izedl^ K' '° ^-l^g^'Pa". can.bd attributed • 

to cauterized processes. Based upon the college'^ unit cost the 

^s lhlZliT'^Tt '° average- income per credit hour 

^L:':ddf t'^IS'.sle" ^ added.?60.093\ Thus the total ' 

Posts and Straff 

>eJry/Jor2uion°S^r.^t"'° " ^our-Pha^ £ini-computer with 96K , ' 

■ewry, juo million byte disk capacity, 1 printer, 1 mag tape- «nd 19 CRT's ^ 
This system supports the administrative functions ^of the coUeS Thf^ 
hardware and the bulk of the software were purchased for ^der' $200 SoO 

£rdwfrra:d^^1^t^a\f ^2?^!°^" "^^^ 

a^formula based on number of students in a college "divided 
S tl TZtTTf Til ^ effe'ctLrratio 

f::tV:?:tudenr^° LttL^r ^-^-/^^^^es average 3 tiSs the 

consM^s\Tfrirlllr"t^'^''"°"^^^^ The staff / 

cons^ts of l^irector. 1 programmer, 2 operators and 1 keypuncher. ^ 

4 
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dn « hlTt'^T <ieveloinnent,'severkl systems have been desired 

•2d «^^ff ^P"*^ describing when to cancel courses^^he^tf 

*dd staff and ^ to simulate ^year plans haVe proven ver^^seful to 

S^^- i Unplement ate ziininal vSh no 

additional hardware required. ^ 

1« . ^i!!,''"'^"'"^ " ""lllte center , (extension center) 

i«;h L^,?;: ? <:«°«" teve a predetemined level of profit. With- 
ValrZl a'U'^"^ ^""^ rnerdless of tbe nSer if course 

Arses' nLTllli'^ T^f'L^r"' ^-'"-^ n-bS o-£ - 

cos^'ln^lSe'JL'fr^c^'s's^Jr^"^^" "P"*''". 
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When a course is c.ancelled, th^ variable costs are 'eliminated' but 
the fixed cosi^ must be absorbed by the remaining courses. Conceptually, 
It is possible to cancel too many classes. There is an optimum point in 
which to maximize your profits or minimize your losses because of the 
built in fixed costs. The computer calculate^ that point apd prints out 
Vhat courses" to cancel and in /what sequence. 

Breakeven" analysis is also done for the satellite. In this 
c^feulatipn the "budgeted prof it" -for the satellite is' not considered. 
The coBputer'galculate^ which courses should be cancelled and in what 
.ae^ence so that incoming dollars for that sateUi'te match "the out- 
going dollars. * ^ 

The power of the computer permits reitetations of c^icelling 
couj?ge? then testing for the breake^n point or budgeted profit point. . 
TheJ computer starts with the worgj^ag^f a money losing course and 
the^ cancels that course. A test^is^R for the optiioum and breakeven . 
points. If neither has hajppened, the computer cahcels the next worse* 
• coArse and tests; This cycle keeps repeating until thope points have, 
been calculated. Then a repgt lists^all course' for that satellite, 
•with complete details on enrpTlmentg , ijdbaes' and ' cos ts and a code 
V, describing what type -of acti«?n to. t aj^gg^ tat course. Summary figures 
\ ^re also generated for, that satellia^He Figure- Z fbr a sa^le report. 

This system does not automatical^ oancel the coJr^s on^the 
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computer disk recojds. Subjective ju®enj:s s|dil cati be used. For 
example, if a claH is needei^or graduation by solse students^ that 
class may be offered ev^irftttS^h the" comfHiter sayk io cancel it. -Cbn- 
ve.rsely, just beca^lse a satellite has soiie large enrollment courses 
that cause no computer ! cancellation messages to appear, it does not mean 
that low enrollment bourses still should be rui?. ' 




^The old way of cancelling classes at Jtfiiet simply involved ueing 
soMp magic number" such as 12 as the cutoff point. Any class less than 
thae-was killed. ^ proven by the new system,' the old yay actually cost 
the college som^ money. Under the°new way, the Vice-President and his ^ 
three Academic Deans meet daiJj^at 8:00 a.m. to review th^ course can- 
cellation report and determine what courses to keeRr-tfo cancel, or to 
watih closely. ♦ • » « ' 

^ ■ • --^ ' • V,-* 

Adding Staff • a ' 

' \ u^- ^ \ 

_ Another system has been developed at Joliet to improve decision 
«?king. This sysWis useful in predicting when to add more instructors ^ 
. to. a. department ana f^he cost for the aloitional staff. 

. , During the middle of the year the budgets are'ljuilt foi: the 
following y6ar.. AtUhis time enrollment predictions are made" and ' 
requests- come from jome departm||ts for additicSiial teachers. Because 
salaries-m^e up ^OZi of a schools budget, gr6at care'must be taken in " ' 
cvaluatlng^these recjiiepts* Also at Jolief, the rate of pay for a par«- 
t^ Instructor or the dverload (extra paj^) - assigniKnt of a full-time 
InstVjJCtor is 1/3 the\ rate of hiring a new full-tiae pers6n. 
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f^^1 J^^ ^^"^ prints'- a report with an -analysl'a for five years 

yj-- ,^'^^i"iP'^-re n^de in each course L/SpLt- 
• ^IdZ f -r^*^^' °^ sections, student capacity, 

. ^al^Tf/cosLr^^'' °^ ^^^-^^ - ^'^^^ 

^JlrJ'' ^f^'^ the- sjrstem,- certain inputs aust be gathered. For the 

tl Tfnl^ T' '^'^^"•^^^ hours' 

. for a full-time teacher,- average semester cost of a full-time teacher 

semester hour, gverage cos^f hours taught pfl campus. EacHf 
-f^rs ^ percentage increase^r each of iL 

«i«K./^f departments, sojae of the factors include: the <^ 

■^^^1:1^4^''^"'' °f hours used, 

tte ^ximum nuBlber of overload hours possible, the overload maxSS 

/f^^ S: ieTrySrs?^ '^^"'^ fall J| spring sdbe^ter. 

■The basic idea behind fhe system is that capacity credit hours 
for a course (size li^lt times the credit hours) Lt alwlys equ^J or " 

SSfcr-d-Jrurs"'^^ ^^-^ — <-"^^^ acSnren'roned 

. .t oToro^-e^^^^^^ ^C. coQ'is 

'^irju y^"/^^LToij:er^"rF'-^^^- 

«e^5dS":^ With capacity credit h'^^! ySr^b^yLrr^f s.'^^IL"' 

# * 

-Cost^ fo^on^a^puTday fall and spring. are^^mined by the 



^deteL'Srr all other courses, the^sts 

^sLrTo^-^ '^"Sht and the averd^e cost per 

Iddlrt^Ii'^ . T T^? ™" hours than semester hours 

^ a^ed ' r ' maintained as secttL 
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The output reports (predicted enrollaent^ end costs) froa this 
Wea can have coaplete details printed or just suaaary information. 
The repor.ts are printed by department. See Figures 3 and 4 for a 
sople report. 

.1^ ^T.^ ^ P''*^" ''^'^ "^^^"^ ^° uniting the hiring of ixew 
Si:^ staff For a deparo^t chairsan to add staf^^ without cc^ 
SSf i^LL requires that a strong case be nade for the new 

^LTtl cJ^^ ^"^'^ " '^^q^/sts for new staff 

totaled 17. Only one new position was added and "enrollsent grew 5Z. 



Pl^msia 



college has developed another systea to assist f^p ranking 
J^strators. To build the Wget, to analyse labor pr^psat? and 

J'^"^ ^"'^^ °^ ^'•'^^ simulate these planning ' 

anions in advance with an e:q,erir«.tal environment rather^n in 
areal -life situation. Being able to select^he best alternative can 

SlLtJ^'^H'''f"/''r°"''°^^"^^^-°— • Ificriticar " 
situations, the seiection of the best alternative nay also be what 

^s the institution alive. In this ^a of rising cost^! ll^tll 
the best alternative is a key to success of any organization. 

r^^t^V\'^^^^ is- constructed according to predetemined rules. 
^^rti ! simulation language called PUKsih. Less than^O 

Instructions are in the language called PtAh'SIM. Froa this rep«toire " 
of instrucUons. either a saall nodel nay be built or a very Srge 

Sisf o ' --ri^^les. Coc^lexity ia created o^ly through 

the use of sicple instructions nany tioes. _ 

M,.?^ alternatives by recycling is a great advantage 

^JtJ^ ^'?L this' recycling changing -only a very fS^ 

i*ctors. The evaluation of cRe steps' in ,a>del building provide insieht 
to the planning and decision Baking process. pi^ovxae insignt 

f.?r^f i?^! ^ "^"^^ ^ ^^^'^ ■"'^^ planning it« or variable 

»as first defined |nd then projected or interrelated with other variables 

^aVslllilt ^ through punched cards Se hladl^ 

?S ^^l iT^r " identification of the lodel. Planning 

i^^l^ 1°^ ^'^ ^'^^ i° building the Bodel. 

Jbre^nple these cards dfefine all anticipated inco^ such as tlx ' 
tt^oes, state apportionment sources, tuition Snd fees.-a^d expenses 
•ttch as salaries, contractual services, utilities, s,q»plies and traVel. 

«m«, set of "cards provide the instructions to be pesfonsed 

^ the planning itees^. Calculations aay be done for any or allT^ 
the5 y^js. After all the instructions have been perforLd, the 

^^ "^'^ "^^^ ^^^"l'^^ °^ the calculations. 

^±±tlT '^'a*'^ P"^'"*^ ^ sequex^e «.d any nuaher of tlaes. . 
see Figures 5 and 6 for a sa^le report. c52 
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Th^ printed FLAKSIH reports a^e used by the college president, 
feis vice-president^ and deans and even the college boards Many ' 1 , 
iapjortant decisions h^ye been facilitated by the PLAKSIM systeo, ^ ' 
Decisions to raise the student/ teacher ratio, to increase tuitioij 
«nd to seek a tax referen^ were done after such study> deliberation 
and PL&KSIH. - ' . 

J 



In susssary, Joliet> Junior College Has Irrpleiaented seyeral new 
•ystess at a relatively codes t cost. The benefits of these systents 
has been nanyfold vith actual dollars saved occurring irsaediately* 
The output froG* these systens has been used by the^ highest ranking 
college administrators to nake key decisions^ So^'if 2^ cost, high 
benefit, and decisions' by high ranking personnel' are important, these 
systess have been a success at Joliet Jtmior College. C 
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Social Cost of Cc^aputer Technology 

York? Wong 

The Evergreen State College 

Olynpla, Wa» , 
/ 



Efficiency and productivity have cransfons^ systecis 
analysts and program^rs into workers; in an "Inf.oraation 
Processing Factory*' vhere jobs are increasingly routinized, 
nonitored and concroiied, 'r^rk becomes inscrurr^tal; so=^ 
thing done for pay to =eet the daUy needs. Tae cosputer 
profession is no longer a ceans - if such a Golden A^e ever 
existed - to realize our potential as husan beings and to 
create socially useful products. .- / 

Trti social cost for organizational efficiency and prcvduct 
ivity U the frustration of perforrdn g p io gib i ^tv fely aeaning- 
less tasks. We =ust overcome these "white 'collar blues" by;, 
designing new systems with the worker's needs in aind. 
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Social C ost of Caa put&r T^Wir^pry 



. ^67 



1 



The situation is not well in paradise* life vorld of coeputer 
programers and systeas analysts is being turned upside dam.. Once/ ve 
. vere the envy of the workforce: good~^I^^'f^^le bours'and Job status. 
We vent around tell iag each other ihat ve were at the Vcutting ' edge" of 
knowledge. 

Today ve are fed-up, frustrated and insecure. We find\irselves 
doing the things day after day, and ve are not even appreclAed by 

the organization - aeither in the pockat book i^r in rank. 

,Wnat happeaed? Why. have we fallen so far? Dnfortunately, very 
few y^ers are offered in the standard Uterature.' Generally ve are told: 



'It is the ^onossy. Tain^ will be 



rosy again after this recession." 



"It is the maturing field. We are catching our breathe before the 
next takeoff." 

"It is the state-of-the-art. Only the boys are being separated 
frcra the sen." 
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I believe that these writers are over optiaistic. I don'^ think 
that we.^e go^ through a passing phase because I ^ee the current. dUeaea 

. ' -■ 257' . 
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as a normal development in the data processing, prof ession* Furthetmore, 
I maintain that the situation will get worse. ^ 




V. Thesis 



<9 



_^The purpose of this essay is to d^nstrate that technology in 
general, and computer technology in particular, creates alienated vorkers. 
Far froa carrying. out intellectually challenging activities toward 
socially useful goals, programmers and systeas analysts are instead 
doing routine tasks - something that mist fee done for pay to meet " 
their daily needs. Like the -Dlue collar" worker complaining about kis 
factory job, we too sing our "white collar blues" after perffinaing the 
same kind of assignments day after day. .Furthermore, these job structures ' 
are not accidental and temporary developments, but are direct results of 
two basic jeasons we use technology, namely to obtain greater efficiency 
and productivity out of i^iie man/machine process. 

I will show chat efficiency and productivity are the major causes ■ 
or unhappy workers in computer technology'by forcing an assembly line 
approach to systeas analysis and programming, and by dividing each project, 
each skill and each operation into progressively siapler tasks. As in 
the factory, strict standards,- routines and documentation are Irrposed onto 
the computing process; control and technical skills have been all bat ' 
reiaoved from the workforce, and placed -instead at the top of the organization. 
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III. Methodology 



I will use th^^llowlTig -approach to show that the quality of 
w6rk life in the data processing field has greatly deteriorated: 

First. I will define four aajor job -motivators: why do people 
realty want to work anyway? * . 

: . / 

Secondly. I will offer evidence to show that the quality of 
work,^ using 'these indicators 'as measures, is faUlng. 

Thirdly, I will demonstrate that culprits are the constant 
drives for efficiency and productivity. 



IV.' Why do people work? 



I propose that we work 



^ partly for pay and security'.- 

^ partly because we find the work Interesting, 

3. partly because we want to create 'socially useful produc 

^ * P^^'^^y because we .want to gain the respect 'of others 

through the work-wg do. 



If a job pays well, is relatively pecure. lnterestlng,*creates 
eful products for society and carries a high status, then we will 

- -\ . -259 * - • ■ 

-3- 



' ' ■ ' ^ - ■ '• . 

270 , • » . , . ' ^ 

very likely f ind^aji^ppy ixd williixg worker at, the position. But the > 
reverse is equally true: putting a sn:art person into a dui»b situation is ' ' ' 
a sure way to get him -frustrated. Tor many of us, this U he developing 
trend In data processing • ' ^ ^ , 



V> Pay and job security ^ ' . ' 

The trend in wages for computer personnel is deteriorating, 
^programmer, for example, was once at the top of the profea>ional ' 
scale. Today, he starts at the same level .as- the cleric'al Worker. ■ . 
Even ^he experienced programmer now finds plenty of company in Jiis 
salary level - if he is abTe. to find a job at ali. , Raises-are .also 
c6mingin longer intervals, and in smaller chunks. A 10-year -salary 
analysis for the computer field can be seen iit the following data: 

id^Year Comparlsion of Rising DP S alaries, the ftational W^rkfnrr. 
and the Consumer Price Index (CPI) 

Base Year « 1967 

■I i: 
^ X Increase 1967-1976 

Data Processing Managers* 54% ^ 

Senior Systems Analysts* 73% 
Senior Programmers* 

Setiior Computer Operators* * ^' 67X ' 

National Workforce (Hon Farm)** . ' 9XX 

cpi**. Hi ^ 

* Prom 1976 jnfosystem Salary Survey. ** From Businfess Condition Digest . 
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It can be seen from tfiig daK^thatJjs^plte the seaaingljr. large ^ ' 

tiK:rease.in.DP salaries between 1967-1976,;the 'computer- people actually '- 
• ^ trailed the national average. Furthermore, the pay rai^ did not even * 

. keep up wilh,inflation'or^ to put dt^tW.way. there.has been an' actual " , / 
^. - loss in earning power; ^ ^ , 



people gg^ up? 



. I think tHe- supply vent, up to cop^ ^th tlie factors in efficiency 
and productivity; After all. there i^ pithing more 'disruptive .'to both" 
efficiency and productivity than having someon^q it. on 'you in the ' 
^liddle of a-j6b^ and^not^finding an'J^nfJ^ound' who c J take It over. 

The, solution to this .problem is the ■"great train^inge" yhlch began. 
^ in . the early 'l960'si?and:stili. continues tod^ During this period, 
literally. thDusancfs of -Americans were trki^ 'in Vy sterna anaiysis, ■ 
programming and compuie/operationsT^^i^t^^ key which made it'all ' 
possible was that tF^n ihs was transferred fi>a« rhe private '' 
public .lector . . Thus fwo direct-benefits were t^lized: si.>>aaple- Supply ^ ' 
of. technical workers without an enor;ous investii^ of ,in-house training 

' . • ' 

• , ' ' ' A. , ' , 
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' . ^he usual ex^anation- for the data'is the Qtandar^ economic • 

•argument ^f qupply and^JpUnd: ^here ar^e more^compbter- people ndv than ^ ' ' 
ever before, and the'competition is' keeping I heathy; lid^on (cpmputer) 
people cost."^ While we ca^^ot reject the sinpli^c logic of this argun^t; 
we shouid take it a step further ^and ask: 'wfty did the supply of "computer . 
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Some early Signs, of this movement wer%: . \^ 



!• Computer manufacturers donating used equippamt to high'.,* 
« schools' and ^bmmiini^ colle'g08* 



Professional journals qffering ^ideliiies oxj bas-ic data 
processing training/ i . . 

3» Promotional activities supported by'cooaputer manufacturers 
such as local computer fairs. ► « . . 

4. Emergence of progracsned-instructions texts. As one writer 
^ pointed out iiil963: "The p-i 'approach is a wo^kabl^ 

solution to the' ^uteN^raining problem in that a large 
number of ixeople can be trained JLn a^hort pei:io4 of \ 
• >^tl3ne at a moderate cost." . ^ 

/ ' 

^ f »• ' ^ 

5. Formal cuzrriculum designs were seriously 'debated ,iji sucK 
professional journals 'as the AOl^ ^ 

6. The "bright and unlisted" future of being a ^'data processor" 

*• 

began its uninterrupted* Image in th^ marketplace* - 
7* Federal funds used to train keypimch operators in many 
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eypunch operators 

economically depressed areas. 
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y 1% got everyone into the training act, but mostlj^ the public 

'institutiyis took'over. Today, almost every college" and university' of fer^ 
tfbme computing' instructions.^ There are over 100, colleges granting under- 
graduate degrees in Computer Science, and another 100 universities with ". 
graduate studies in the same area. On top of this, there are over 800 
^r^ivate data processing' Institutes^fforing -courses in computer programaing . 
^Very quickly,' the industry got" all the people if i^gg3?d,._', / 

- This analysis, by no means, suggests ijhat we have leaded 
. how to build a perfect systems analyst or programmer \ It merely points 
out the driving' forces of efficiency and productivity behind the ecoJL^lgts, 
and the main reasons for tl^e falling wages anH job insecurity today. » " 
Training- Continues to-talce place'in evtry- company today, but the emphasis 
is t>n fitting the worker into the new environment, e.g. workshops on 
the nature' of the business and meeting with the users, rather than on ^ 
basic technical skills. 

VI* The Quality-of Work * . 



The quality of work in the computer prqfassion has greatly * 
deteriorated due to the assembly-line approach to systems and programing- 
f * 

# We are becoming -specialists wtth natrowly definei- skiUs. ' 
* # We. seldom understand how our work is ^related to others' ~ 
In the organiz^i^n. . " ^ • , _ *■ ^ 

• ; ' •# We have little t:ontrol over *the work- process. ' ' . 

. • . # We are forced to work with an antiquated 'prog, language. 
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Yet the assembly-line is both efficient and productive. 



. breaking down the formerly complex tasks in systems' analysis, 




and operations-- all of which were done slowly — , into a series ot> 
and repetitive tasks ~ all of which can now be done quickly — , £iie new 
structure is supposed to be less prone^^o errors (reliable) , can be carried 
out faster with the aid of the computer (efficient); can be assigned to 
worker with the Mnimum skills required (economy), and can be accurately 
monitored (control). Such a system, transplanted from the factory to 
the computer profession, now finds separate groups of systems analysts, 
•programmers,- operators and key-entry staffs assigned^ to separate phases 
of the project. Furthermore, each group is in turn, graded according'to ^ 
skill level. Thus there aTTlSid, senior, junior and trainee progr^nmers 
within the programing group and similar divisions in the other areas 
Although some mobility occurs within each group, the occupant of a' 
^ specif ic Job category usually finds his authority,' responsibility and skill* 
level narrowly defined. For example, the prograianer in all but the small- 
est iri^tallations typically receives his assignment from the systems analyst, 
"and in turn prepares the program for the operator. He seldom participates 
in fece-ta-face negotiations with fhe user, and aitnost never inside the 
computer room when the program is on the machine. In f act^he bulk 
.of the datk processing lersonnel does not participate in the production 
process b^ing automated, hence problems confronted in' the real world 
do not become their own'. . Under these conditions, we 'often find ourselv^ 
.- solving abstract probl'ems with little connection to concrete situations 
and.o^y fuzzily related to other people solving other abstract probleos. 
We do At eight hours a day,, five days a week for SO'weeks a year. Crazy? ' 
) ^ f 
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Talk to the maintenance programmer, or the n:ape librarian, or the JCL • 
specialist... ''^^ 

^ Another reason why cbiaputer work ~ prograaaing, 'In this case- 
is getting bor^g is COB0Lj_that 'antiquat ed languagej e^arg^f^ggglo us.. 
It is truely the uainviteiygue^Nrinr-fSiiS;! 'to leavT^se everything 
else in the computing systeA As become acre sophisticated Except COBOL. 
'But many companies, today still ,ise nothing but COBOL, a^ it is eatiaated" 
that nearly 80Z (maybe more) of all busineas applications are written ' 
in COBOL. 

Nobody liked COBOL in the first place! 

» 

For one thing, we knew what a problea oriented, machine 
independent. language would do €o ouVjob. It would take the cra^t^t 
of progmsHing and, along with JCL and O/S, would all but ream/the 
creative skills from the profession. :.The handwriting was on th\ Vail as 
far back as in 1964 when, k prograsaer wrote in DATAMmON: 



"Where once stood a proud an^igS^nquerable soul 
• There now stands a coder without core control 
_ A victim of FORTRAN and all that it means . ^ 
This hew greedy oonster controls the aachine." 



0 



the answer came in an article in March, 1967. Howard Broaberg» 
la an essay titled, "The COBOL Conclusion", procialms' what everyone 
aireac;^ knew: "COBOL exists. It works. It grows." • 



276 



COBOL viU stay lotj* as it is cost effective; as long 
as the ioepany equates prodtictlvity with readily generated prograssj 
and as long as conversion f roa the existing stockpUe of COBOL progtfaas 
to another language jeaains a proble^. Tha social cost of l^wsing an. 
out of date tool on the workers, and thbs limiting their creative p$- 
tential, will be ignored. 

Vl^ocially Useful WoA ' - ) ^ 

The issue of -whether we. are creating socially useful producta 
is isoot because it contains the implicit assumption that we- have control 
over the kind, of things we wish to |, with the computer. Clearly, we # 
don't, rne coiiJ,uter is owned by sosebody else and it costs' a lot of 
noney. And -unless it can pay for itself through its' contribution to the ' 
coapany's eSfficiency and productivity, it won't stay arouad for long. 
In th6 "real world" of data processing, we have littlelo say about our 
asliignaents. ' " ' ' - 

> 

The irony is that we have been telling each other and. to the 
wor^^ that computers will advance the frontier of science and fcndwiedge ~ 
that they can be used to solve our. social needs. Soastises we 'even offer 
"process solutions^. An example: there is an excellent coaputer progra. 
for matching, the job seek^s skills with the -available pcfsitlons'. If 
he is not qualified for any opening, the coaputer wiU then direct hi. ^ 
-to a training center. • Sounds like a treaendous way to cope with the 
uneaploysfent problem, right? Wrong.' Because it doesn't Wter how 
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sophisticated the computer systea* is, the fact renalas that there aren't 
enough jobs to go around. All the'cooputer dogs in this instance is to 
give the applicant a quick "no" answer. The perfect "process sojiition" 
^ turned out to be irrelevant because the content is aissiag. 

As long as ve can only drean up processes but could do 
JWthlng about the content, ye canliot call our \rark socially useful'. 



yill; Status of Work 
i . 



Respect for coaputer pcoale has taken quite a plunge in the 
past 20 years." At one time - perhaps the Gold of Coeputing, in the 
late 50' s and early 60' s - the ifrogracaer was king. He was the brilliant 
eccentric, the prica donna tailing the "g.iant brain". 'He w^ wortir his 
weight in gold. Nobody cosplained if be wore his hair long, brought "his 
r<^king chair to work at o^ hours of the night. Do not disturb — 
genius at work. 

And today ? There are now over 500,000 prograssaers, systeas 
analysts and wfalt-have-you, "interchangeables" to be plugged into any * 
project. Tne sad truth is that the najority of ^osputer personnel aren't 
'even considered as professionals anymore: 

* ■ - . 

# The Departaent of Labor ruled in 1972 that systesas analysts 

and progranaers are 'non-exenpt eiaployees, i.'e. they "are 

part of the classified staff under the civil service sy- 

sCen. 
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# The Harvard Business Review, in a 1973 article titled, 
"Plight of the EDP Manager", placed the coaputer personnel 
into three skill groups: the bottom group of KP and other 
/ clerical workers; the Bediisa skill group of operators, ' 
programers and syst^ analysts; and the top- gVoup of 
"highly skills, educated and aotlvatfed software experts". 

The status of progra=aer> and systems analysts in acadeaia/ 
is also suspect, ,Tbe typical oirriculun in Conpucer Scl^e ife full of 
thaoreclcal studies ia nath, infoniation science and operations research. 
Frogranaing and basic systeas analysis are ofteij considered as practical 
workshops. And here is the final dilema: V • 



If you are ndf properly certified by a Jegr^W Computer 
Science -- preferably an advanced degree then you are not considered 
a car^ carrying neaber of the profession. ' ^ 



But, if you do have such a degree and aU that training behind 
it, then the chances are that yob will h£ over-qualified on the job. 
(Reaeaber: putting a smart worker into a\iunb situation is a sure way 
to get hln frustrated .') • • ' 

Bad news all around. SijerlTl^ the social Mst of coaputer 
^-x^echnology. ^"^^^^^^^^ \ 4 ' w * 
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APPLYIfiG COST/B£SZFIT AfiAUSIS TO SHARED" FTEASCIAL SYSTB4S: 
. A .CASS ElgKBY 



Kichp-el J. Rupp 
Controller 
Univers-l^y of •iisooasic-Milvau):fee 
Milvaijxee, Wisconsin 



The "Jniversity of Vise on sin -Kadi son. provides scared financial and 
b--siness' ser-zices support ^to several cazgjuses of the University' 
of Wisccnsin Systes. TMs presentation descri'bes the nethodology 
used Ln -t UDiversity of< Vikconsin-Wilvaukee feasibility study 
desired tc e-/al-jate the costs/benefits of providing the systems 
and oper-iti-.nal^rappcrt locally vs continuing the shared ser-fices 
arranger.ent , 
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I- BACgGaOUHD TO TS£ CASS * * 

* -- * 

In 1971 Goren^r Patrick L^ey signed legislation serging 
. Wisconsin systeas of higher 'education-^ University* of Wisconsin ai^ 
^ >fae Wisconsin State' University systems. This nev .systea-lie University 
Of Wisconsin ^-st-es-^onsists of 13 four-year casernes, Ih tvo-yeer 
ca=g.a54s and a s^ate-vlde extension operation. At ner^., thi tvo 
governing coards and tvo central ad=Iinis^rations vei-e* coehi^M into one. 

Altbc-ogr both former central ^ad^inistralfions had s^h in ccbboq 
.e.g., zhey-^-ya had %z deal vith the state bareaucracy) , there \^vere 
also =any differences, ^nis vas per^ic'olariy notable in the business 
^ and fii^cial operations. Tne fomer University of Wisconsin Ceiitral 
Adriinistration -.ended ^o'b4 We operationally-oriented than their 
Wisconsin State University counterparts. Tnis operational focms tended 
to be counter ic the role of Central Adninistraticin^aa envisioned' In ' 
the aerger legisla^on* vhich read in part: 

"Central adrdnistrative responsibility in providing 
services to the separate ^institutions sboxiLd be held 
to a niniisuE,. but cooperative service arxangesents 
assong thg cargjuses should be encoaraged . " - 
•rner^foi'e, an early -task of the ^eirly fon=^ Ceni^ Adudnistration vas - 
a thorough -reviev of its operational responslbilitii^ . 

One of the first results of tMs effort vas an a^eesent betyeea 
Central Adi^nistration-andthe, Kadison'cas^ to transfer certain 
: business office departments- and the supporting" adaiBistratire data" . 
- processing operation from Central to the Kadison ca^;. effective 

K^rch, 1975. These business and financial functions', listed ift 
/figure 1. had pt^ovided ser-.ices to the former Univei-sitj^. of Visconsin 

ft 
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■Jnits:^ z-ne fo-ar-y'ear institutions at Madison, Kilvaukee, Racki^^Cenosha. 
. iParkside), aM Green Bay f the tvo-year center "systea; and the" , 
state-Kide extension operation based in Hadison. ' 

Key features of the transfer vere: ' ■ ' 

\ 

^. central Adcinistraticn ^^d relinquish all of its line 
responsibilities for tiase areas being. 'transferred. 

3. Aithxro^h the operating responsibilify vas given to the i^adisoij 
=a=t?as, the b-asiness and data processing operations transferred 
vDuld continue to provide -services to, all ^uaits formerly ser^^, 
'ir^l.iding "entral* itself, 

C. ras transferred basiaess ser-.-ice dejartaents and adainistratiVe data 
processing operation vould continue to operate as an .integral unit. 
The imediate transition va^ to be sade without disruption of 
service. * * 

2. -pe f^ins for the operations vould follov th^ shift- bovever, a 
tnrit; equity ^soold be cocpnted and ;»tmld be availake taxbe tmits 
should there be a s-ibsequent shift of a function fi-os the Madison 
business office tg soae other unit's lousiness ^office. • 
The individual unit equity anounts vere primarily deterEined by 

axiocating each aepartnent's budget ^cording to relevant ■;p)rk-load 

indicators. This resulted in the following equity for Milwaukee 

(based upon 1971-72 budget data): ^ ' . ' 

. MILWAingE 'TOTAL 
' ~~ " — ' — ~ . 

Business ^Office Pusctions - " . • ' ' 

(coabined) $112»,300 ' $i;6ll» .800 

AdninistratiTe Efeta Processing ii2,700 a,0l8.700 ' 

♦ TOTAL • . -$227,000 $2,633,500 * ^ 

) - ' ' ■ ■ ■ - 
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/ ' 

It vas recognized that the equity aoounts vould require revisions 
_ • because of the natural grovth of the budget (e.g.» funded salary and 

inflationary increases). However, nev demands imposed by -the State, 
Central, or the units themselves ^rould be provided only to the exte6||| 
y they are reimbursed by the units 'iiivolyed. *^ 

, , The Milwaukee fenpus recognized this transfer as an opportunity to 
fix responsibilities in a 'number of areas where there had b^en problems 
ip campus-central relationships. The Milwaukee Assistant Chancellor 
for Business Affairs requested a study to determine the circamstances 
and conditions 'onder which portions of thq operations wo'uld be shifted 
to the campas and what relationships would have to be worked out with 
the Madison Campus. , was decided that a feasibility-study 'wou34 be 
conducted. The objective o% this study -rfas to det^mine the •' 
requireaents if Milwaukee ''were -Eo provide the former central l^lSnefs 
and financial ser-zices on the campus. The task of coordinating the 
Study vas assigned to tvo members of the Assistant Chancellor'.s staff: 
, ^ his senior assistant aid his business systems- director . 

II. ^ THE FEASIBILITY STUDY " ' ^. 

A. 'PLA5HI5G FOR TEE STUDY. . 

The twp individuals 'designated to coordinate the study'^ recognizing 
the complexity of the task, sought maximum involvement of the business 
office and data processing staffs '.from both the Milwaukee md Madison 
campuses. The final pla^i that vas develoi^ed organized the project as : 
follows: s ■» ' ■ 

1. Fact-finding—determine the scope of the functional services 
Cboth operational and data processing) presently provided by- 
the campus and those provided to (and for) the'cangatg^ the 
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. counterpart- Madison ;{Central) function. ' 
2. Aiylysis-detmaine *the requirements Ccos*, benefit a. constraints 
' etc . ) for assuming these Madison functions on the Milwaukee 
cajupus. ^ t 

. 3. Report-organize the results, of the fact-finding and aB^Lysis ' 
phases into a report that can be used for dec ision-^naking 
' purposes. ' 

This plan, -yas developed in consultation with the various Milwaukee 
business office department heads and the^Computing Services Director. 
Final concurrence vas obtained from the Assistant Chancellor. The 
following sections will provide inore detailon'tHe three phases of the 
study. 



> 

B. FACT-FIRDIRG 



As l^icated, the purpose of this phase -was to determine the scope 
Of the functional services presently provided by the campus and those 
provided to (and for) the "^s by counterpart Madison -(Central),. ' 
functions. It is important to .ote thai tW data processing operation 
va^ not considered as a separate function; rathdr, each" appropriate 
lata processing systan v^s considered with the function to which it ' 
related. For each function, Milwaukee and .Madison project^ contacts in . 
both .the business offices and d.ta processing operation were identified. 
The business office .contacts were, for the most part^ 'depax^tment heads 
of the related functions. The data processing contacts were primarily 
analysts/programers who had experience with the 'various functions P 
under study. 

To start the process, a 'meeting was held with the Milwaukee ' ' 
project contacts. I^e purpose of this ^;et^g to explain^thoroughly 
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tne project plan to request documentation ftwm each^of them on the 
junction they provide. This. document was to conta±»i,tlie following: 

1, Name of the functiorT 

2. Mi3cion/f7oals 

'5. Kesponnibilities _ ' ' 

i*. Services provided 

5. Relationships with the Madison (Central) counterpart function 
After these documents vere received and reviewed, the next step 
was a series of meetings vith both Madison and Milwaukee functional " 
project contacts. The purpose of these meetings 'was to obtain a better 
understanding of the services provijied to or for the canpus by their 
ladison counterparts. -These meetings resulted in the Milwaukee project 
con^^cts developing a_^ociment similar t© the above, for the Madison 
function. 

The two documef?ts wef^e then combined 9y the project ^oordisators 
into 8:n- integrated document describing the function in its entii^ety.' ' ' 
Three things became apparent from this combined document: 

1. overlap or duplication of services' betweo^i the twojiaapuses 
(as well " as some gaps ) ; 

2. the interrelationshijre- With other functions (e.^., paj^roll 
^ with budget Control); and 

3. ^ a better 'understanding of services provided for the campus by 

the f&dison function (e.g., liaison .with state-level functions). 
Araifed wijh this documentation, the. project team ^ji ready to eqter 
the anai'ysis phase. * 
C. ANALYSIS . - • . - ' 

As pre-/iously indicated, ,the purpose of this phase vas to determine 



the' requirements^ (casts'; Wf its. constraihi^^, eta.) for assumiW -tfie 
Madiscm (Central) functions on the Milv^ukee ca^s, ' To s^art,^ each 
^of the Mil^ukee business office contacts vas asked to revieV the ' ' 

■ results Of the fai^. -finding' phase for coznplet^essr In addition., the 
contacts v^e^asked to provide the fohovlng Information on their' ^ ' 
function: ' . ^ ' / • _ - ^ 

1. • costs -involved in absorbing the ^Madison counterpart -function 

. CCoks vere t^lude aU requl5.^resources-^getr / ' - 
;■ ^ P^sonnel. equipment, space; It Jas ihdicat^ that t^s should 
■ ^ bd a reflection- of Tieeds vlthout' regtard to the computed equity, 
.figure.)^ ^ . ' ■ • • ; . • ^ 

"■ ' ■ ' • ' i. 

2. any intangible coats/becef-its that. Wd r^suH 'from the, . ' • 

- ^ transfer of-th? counterpart function; and"'':'''-:. . . • 
• '3- any constraints tjiat could be identified. ' 

■ . ■ The Miiya.iee Con^ii^ &rtric^s pyo^rlr-cWtacts ^ere 'also- eslc^ 
to develop similar infoiToati^m for ^he four systems' . inyol^, " • 

.iccountiag con^ol. paio^n, -e^ctrlmu^ " support .'/and capiLl . equij^ient - 
inventory. ; Ah. J^rtant of. the st>idy vas^the assumption, that the 

exiSti^j^ison dat4 processing sy^C^s j^'be iranjf^r'edV the - 
Mil4ukee^6ampus.^ Tiat i^^'^no provi»icn^ i^s n^e at'-;$he* i^^fox. 
_ln-house develoi^;nt;.. exctoge of softie "vltlh^another institution.* . ' 
or purchase Of -commercial sof^WeV- Computihg Se;;ices vas as^ed to" 
determine, ;thj^.:osts aid maipovef to makl the" fisting aystmsr> ' , - 
oWation^.n;the ^vaukee campus" v«ll as to deljer.^ the ongoia,' 
arm^lrproducUgb and maintenance coitsV s " ' ' 

• Once |he nec^ss^documentat^h vas rjceiyed fr^ the pi^oj'ebt ' / . 
contacts, the project coordinators atteJ.^ to vea^e^he various " f " ' 



reports toget^ laid determine priority and organi^^ibnal ' ' 
iaplical^o^ for final auWy and ^e^omend^ Tlje 
feasibiliiy study was aov ready to be put in fiiial form. 

D._ RZPORTIHG \ ^ 

< * - - . 

It was determined that the final report j^dfild have three mjor 

' secti^B: « • * . * 

1. I^troductibn-vritten^t^ the project coordimt^^ • 
. 2Qnalysis by: function-edit^ by the 'project ^qrdlnators frcM 

^ inaterial prepared by the.MilvauJcee project contac^ , . 

3 . Sxwy and- recoinniendatfons--«.itten by the'.prbjectNcoordinators ^ " 
in consultation vith the project contacts. . . ^ 

^ It .is appropriate to describe the last tvo sections " in-' some 
detail, The outline of the function-by-function*analysis is' contain^' 
in Figure 2. This is a auinmary of the output of the fact-f i^ding "a*i ■ 
analysis phases.' An' im^rtant poinf to note is that it^contains.t^* ' 
MUv^e busiSfes .departments ' ana Computing Se'rvicesJ recommendations . 
on tro. propose shift, * ^ ' 

In the suimnary section' of the report, the project coordinatdx^ 
pointed out t^t,^ ' * .J. ; 

1. There exists stro;^ interrelationships among ^he functional^: ' ' 
ai;^s as veil sb betveen an Generational -function .and its ^ta ' 
P^^^^fi^ support system *^ 

. generalized model siinulating the^^es^n^and proposed ' ' 

inforsnjatiorT flov). * ' , r ' • . 

2. The assuinption^ used /for t^e. cost estimates- ' ' " * ' 
4. . The operational function costs Assumed the transferring of " 
^' &il operational a^ data processing functions, the ra^Wal . ' 



of six AentiAed constraints, providing the san's level ot 
service^^^ where possible, improving the timelinesB..and 
. ^ accuracy in providing the Madison (Central) 'service. ' 
, , The data proceseing co'kt estimates assumed'the' operation 

^ , of^the samfe Madison (Central) systems pbythe Miivaukee- 
"^campus (except "that the teleprocessing ^pablJ.ity would 
« not be available at I-IiiwajiJcee ) . ^ / . 
3. T^e full'sffecx 6f the merge- and ther^nt^t reorganization 

of Central Administration was nox^^wtf^lhe tiae the study 
^ was done. For example, several' of the business functions were 
aiTosequently transferred back to Central. 

A major constraijit might be an unw^lin^ess of- other functions 

' of state governaent to' work directly with Jhe campus ^rather ■ 

than through' a g,entrai contact for the UV System. 

Xh^. reccsmendation section contained the followir^g: ~^ 

* ' ' ' 

X. A m^ter plan and ra-tionale for the function-by-function 

, transfer of 'the business and- financial services. The f^inctions 
'•^^ * ' • ft, - . ^ 

vere^groUT^'into three categories— near -term, iRfe^ediate-term 
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^oi^ term.^ Key 'variables in the classification scheme 
used i»y t^e project; coordinators were; 

'Degree, of duplication -of work between the ' two campusea' 

b. Unfunded costs (any costs not covered with equity transfers 
would'-^ve to- come from tese l^adget reallocations Wthin 

'■ the hfilwaukee campis) •> ' 

c. The. Milwaukee department 's iwillingness to assume the" 

f ' ' 0^ ■ ^ 

function \ 

i: \ ' ■■' . ■ ' ' • ' 

d- .The ccOTplexi^y of the operational service' 
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. ' e. reliance on data processing support recoonne^^ 

2 belov) • N • 

f. The relationship of each function with the'otheis, 

g. The anticipated problems and conplexities of working- 
•direptly with state-level agencies . • 

2. .A request to do a follov-up study to develop alternate metlio'ds 
. ^^or providing the necessar^systaas support. The- project / \ 
■ coordinators coiicluded it was infea'sible to transfer the 
Madison (Central) systems to the Milwaukee cainptts on a' ' 
one-f6r^ne basis. Alternatives suggested included: 
a. Continued use of the ^ladison systems (a j.' service bureau- 
arrangeaent ) 

^ b, In-house developeaent * ' ^ 

* ^ c. Exchange of software wi't>h another institiition . ■ 
d. Purchase of c;2amer"cial softvari - , . 

The final re^ was. presented to management six months after' 
inception of the project, . ' .' ■ ^ 



SUMMARY A5D CQSCLUS IQ5 - ■ ' • - 

I ■ % 

» ' . * 

. ?he feasibility^'study described was conducted "'five years ago'. ^ 
As one of the projecj coordinators, I feel I can take the liber;by to ^ 
constructively criticize the study. lioking back, wiiat i^ere the mj^t..' 
positive points? What wojild l change? 

Oii the^ positive side, I feel the aost im^rtant contribution -to 
the sucqess of the project was the active ixrvolvement 5f th^MUwaijkee 
pro-Ject c5ntacts._ These liiiividuais 9p«at many hoiirs assisting in "* 
gathering. d^ta.. analyzing it, and preparing the necessary doi^umenl^tion. 
Their recoamendations be<;ame ab integral p^ oi the final r^rt. 
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Subsequen-.ly^ 'decisions to shift or _not shift functions' ve^e understood 

supported -by all-. Another positive point vaa thevacquisition of a 
thorough understanding of the services provided for the MilvauKee 
campus by the couAterpart Madison ^Central) 'function. Hone o^ z£e " 
Milvaukee project contacts 'fulli' realized the scope of this involVteatot. 
Gaining this understanding led to a. corfe coirolete and accurate analysis 
of the requirenents fcr assusing the function on the Milvaukee campus. 

If ye were to conduct the' stiiiy- today, there are several things , 
I '^Jla io differently. First, I <-,-ould try^.o secure greater 
assistan2e fro2 the 'Mil-^.^e Zoz.p-Jter Ser-^ices" operation. Although 
•this group fully_ supported our,. task, due to the press of other - . 
priorities, they -^re )kable; tc r^e sufficient nanpowi available for 
this project, rqis pr-.-ented us fr»c' fully exaninin^ all \:he ' 
alternatives for securing the necTessary data processing systeas 
assistance. Hence, ve linited -^-.analysis to the _assu=5.tion that 
transfer the existing .Madison systaas to Milwaukee on a . 



one-for-one basis. It^n became apparent- that this was not fusible. 



*^ ^ Consequently, as stated in the reco^endaticln section of the report, 

^ . / -request ^that a-foll^^ 

^, ■, ' .. . order tppddr est* b^hef-^W^^ Se^, I would spend " 

V ' . -^ie-tlp du^lns/lriS:<lWng'st^/sur'>6yii^ ' . . 

o^-^^^-se*- --he Reject, the Milwaukee project cont&ts 
did hot fully appreciate the- interrelationships among the various '^^ '. ' 

, \ 'business, and financial services. .We bane to realikthai ^hese 
^ ^ ^ . operational and data- processing* functions represent^ a yery' 
..^ ' ' • c°=3>lic^ ^ sophisticated paze of procedures with almost all 

. , dei^rtaents closely interwoven into .Ihe systen. It was the creative of 
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over 100 years^of deveioWent for its roots began vith.the fouMing>f, 
thi University of Visfconsln. This original naiveness vas. one of thi ' 
min reasons the project tineta^e vas increase! froa a. planned- 
estlnate of three ^tha^^ th? actual six nonths. ' In addition/ the 
• interrelationships ve dis«^er«i had" a strong i^t on'the mster 'pl^ 
for the functional transfers ' . ' - ' • , 

/' 

There is nothing very original in the nethodology illustrated 
^ ■this case history; hovever. you =ay benefit ft-c^' revieving' this 
practical .exa=5>le of its use* Alti^ugh ^this paper described a very 
specific application Of cost/benefit analysis, it is ^ hope that you 
_vill.be able to prav so=e generalizations fra= it, " 
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DESIGNS FO^ PRESB^piG BQIEPITS IN INFORMATION SYSTEMS eScHANGE 

4 ' ■ Ray Boche ' • 

California Polytechnic State University ' 
San Luis Obispo, Calif oriiia 



Sharin-g the costs of, information systems through cooperative 
^development and'exchange holds great promise. '^pirect man^gem^t • 
benefit derives from the ability and authority initiate 
ictioo based^on the information, 'sencer'the effectiv6neas^o^ ' ' 
an information systeS> is criti'cally dep«»dent.on the extent -t^, 
which its data stnictures parallel the user's management organ- 
izatioi^. Ejeperience is drawn froa cooperative developments in' 
the Calif o/ia. State Oniversity' and Colleges systea^and exch'ang* 
efforts between uqiversil^ systems in othSr states. .Some crucial 
design details emerge to ^uide cooperative 'systems planning 
t^at should impUe the sharing of benefits as well 'as costs; " 

J' ' * ^ 
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. The purpos. of this paper' Is to shars so^ thoughts accrued over the ' 
^ psst eight years while serving as ,Co.,„ter Cent'er Director at one ca»pua 

of the^ California State Ookversltx. and Colleges (gsoc) system. There 
. are ,o.« geographic reasoas for having multiple caMpua^. sp«ad over ' 
1000 n^es, but a more basic reason Is that all ' carouses cannot be all 
things to all peopli. Differences In e^hasls areas, size," Instructional 
approach, organUatlon. degrees of diversity, and .„st l^rtant. ^gaa^t 
style distinguish the caa^uses. A costing network spanning the 19 ca,'uses 
is coordinated by the Division of Infor^tlon Syste,» at the 'ChanceUor-s " 
Office. The netvor^^resources have been described previously by, the 'division 

director (1). ' . 

» * * * ^\ 

. A-Uey .«,tlvatlng forcV Id our coordination efforts and In ihe creatloV 

. Of a distributed cow»tlt^Wt.ort Ilea In the potential for sharing systems' ■ 
and software deVelopments. Fro. time to tl„e, I have been Intens,!/ involved 
in the sharing effort, and I have broadened ^ own perspectives on the' trials 
and trlbulatlcns of shar«i development costs and Joint benefits through ' 
fairly length, educadonal systems consulting projects In other states and^ 
■ provinces. 1 have tried to,flnd a few com^ threads In.theae e:^erlences 1 ' 
that warrant further attenflon, Eut I sh^ld emphaslt 'tha^ my cedents stej 
from my own perhaps biased perspective and^ do not reflect official (or even ■ 
- unofficial) positions of the Insttotions viewed. 'With that disclaimer, z ■ 
win oifer my. heretic views of. the hlstoiy of ou^oc Jharing Efforts, " 1 
Vhen we banded together with .some ho^e/of resou^ cost, id~beneflt ' I 
aharlng. .the. f iVst clear Issd. confront^g .1 .^'t lach university had " ' 
already developed syst^s to srtlsfy their «wn m^rltlcal Informatl^ ' 
.processing needs. The developments .re^leited' the differences tn programalf ' 1 
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orgahization; and scope, but differences 'in oanag-ement style were, in tlje ' 



'stract. of greatest .i^ificance. Each of us had already 'sat la fled -our »oat 
pressing requirements, but there were countless oppor^lltles for i^nprove- ' - 
-nts and extensipn^to our e:clstdng,-infon^tion systems, ^fl launched' some 
. Joint efforts toward/that .nd. and discovered hpy diffia^it -it wa^ to 4esi^^ 
an extension, to fit any two different existing s^steiiis^ let 19. 

Any system we use must be fed some fata. Since the basic eWnta of 
data identifying students, personnel, andphysical resources were already / 
. collected for our on-going- processes ; that ^ame data mu3t be fed to .thl n^ 
system. b-Ut.our data elements dldn'tmatch. " Failure.^o use the "exact sa.e\ • . 
•data inevitably .aus^d our system fiie updates and maintenance processes to ^ 
get out Of phase, with th^ ail^too familiar chao£ic results. If „e weW to 
^ -P--^sesa new systemon-our existing systems an-a provide a d^ta interface 



for efficient system performance and^^intenance. uniform dat^ elements and / 
• c^odirl^ structures were t critical, need. " Mosmann has' referenced the gld ' ' 




of recognition 6f thi^ need in several states (3). Wi thou t'onlformitV each 
ca^ppus must .convert a:jy extended or Transplanted syste^ tQ fi. i^xjlstiag 
systems, 6onv.rsi.n added costs to be deducted from the potentiine^eflta ' ' 
of sharing, .# ' * - 

• 'one, a conversion ^ ^„derway. It -^'rarely, confined to'fte dlLencee 
iy^t^ ele.ents'.nd their source,-, it went.on to incI„de>^M^, -Lgee' 
. for Wce«p^.Weniehce -.j„,ta.£e«^ges,. ,of^ (Altfioigh I ' 

to recaU onae, i«en transplants .ere p^^en rs/ognizable 'ns' thl sa^'. 
systej..) Perhaps »e needed a convenlent'raWizatlon f'^r-a dWeloIent 
«ftort.and wh, conld fJuU „s when our inteltion .as' ti usi a syst5. Lh- • 
de<.eiap.4h^ =ost_s alread.y paid by.a.sUter institution! (Mtfvlng.a hie 



proalsea some oth§r benefits. "buS they ^ere unfaM'li^r and "nebulous. ^«hy^ 
give up something we have now ,fpr ' something we' may not. find- .dseful^ (k' ' 
- ' • bird in the hand ^ all that.) My own perception^. 6f ^Tfew^ cases I eWaed 

'13 that the reluctance to change ; usually st^.from an unde^ying, concern for 
^^gani^ation^ responsibility. ' Perhap^ the data would be provided by a 
difierent^ office ^orsuimarized and {iistributed by "a different office. 
. Perturbations ^£ established pecking orders always constitute' a .threat. ' ^ ' 
Territorial imperatives ord*ined "that nothing we ^esently had could be ' * 
^ giverfup. One campus or another woulk^reluctantly have^ to threlten-^o puU 
_ otit of the deveJ^pment consortium. That would destroy our sharing ejEfort, ' 
BO we would ct,mpromise ^d try to scratch that campus' particular itch. 
Thf sj^tems gr^w! The magnitude 'and scope increased vlth every mefeiring, 
until ultimately we aU pulled out of the consortium ax^yway. The system' »as- 
so overwhelming in scope that no one could afford tcr support It. /ihe data 
collection requirements in support of Ue^s for whicb our own, cakpus' had no-. ' 
Perceived need wa« so great <and particularly in pfficea beyond the .Computer . • 
Center) that the new system-was viewed as. a luxury we couldn't afford. 80516. • 
of ourjDonstrius systjn^ never got off the drawlng.'board^-.8ome abridged ^ 
versif^os Jremember*th,e sfarly "implementations of ALGOL 60?") were indepen- 
deiitly pushed forward by one or two campuses. Tand unfortunately one or two ^ 
r were pushed .forward" to production status with the aid of centtal office , 
staff. 'Most of these attempts shriveled or died under maintenance pressures 
and disusfe. .The benefits we had planned 'to' share were nil. 
. ^ What. can be learned 'ffom this passive ^erclse'in frustration? I thkk 
we all recognise that solutions must fit. the environment as welt as 'the 
■ problem. Can- we find coaoon solution? in uncommon |.nylronoents? I don't - ' 
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, ,pronra«n{nq, testtnq; documentation. ,systertrai^ir,q'' and inttl^ impTemental . 
tion. •;t^includes;an the effort necessary to convert system specifications - 
Into a systernVfuliy acceded for routine onlratlonal use.' (ide> gul^eflnes . 
for -the Indiana- University Infimiation S^tem. these "costs-^li"not "new" 
, funds: they wW an oT^nned Droqra^. expenditures 5n\aKous accounts, most" 
■notably D^ta SyVtems- and ServlcQS..' ■ ' ' ' • -. 

Initiation Costs - . ^ '. ' 

: ^""^^^^^"^^J- cok-^.::^time^ -t 1 mP r o^ t s n o oossai y- to the aid . 

■ J-^ys^HlTflh a rew onV An e^anmle would be the cost of. proqranifnq foV cfn- 
vehslon from ar old f^to , new orie^and'- the relultant cost of runnlno that 
, ' one-tlme-ony conve^s1o)j^^ These' cos tr generally d(. not 'represent "new." 
. • money either, ^ are plLed program exnendltures. In a few' cases .capital 
^e?«ipment ourchases, for eWerfor conwinlcatlons. might represent "new" 
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Operational CoSjts"* 



/ 
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^operational costs arl wLt l.t takes to run the new syfem. Tncluded In 
.this are.data nrocesstnq costl; the cost of new equlpnfent and phone'llnes; 
nostaoe:' use^ manpower needed to operate l;he ^yst'em; sbpoort services .(those 
.services offered by other departments and/or agenoles which 'are required to 
^make a ^ew sys'.em run 1 fncluJed ar^ expenses "Inciirrerf by physfcal pl&nt.ln ^ 
movina equipment and lease of ^temporary tei^p^oner and WATS lines); fom,'^ and 
any maintenance required 'by Data SystPms and Services to Implement program- 
mlng^or sy^'tem changes. eltheKto Improve the new system oc to correct errors 
in proaran^lnq or^systems analysis. Costs<fefrected the following , Inflation 
factors per ?mum: " * • T * . ' .• , 

equipment - none . - 
lines - none 
OP costs - 7% ' 
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^ support services - J%\ 

'forms V 30? ' . 
, maintenance - 1% ' 



, • MaBDow^j^. For,»uy qfven canqus, the "nrpsent ^.ystem" total 1s - 
^' the estirwted eJcDendlture If the bresent systeJi Is continued unHl ' " 
, ..thQ first year.of jiewjsystefn .imnlemenhtion. It nomally does'nojb 

jnclude.any iiicrementa; increase in oersonnel to cover increased 
V ^volume or cWlexitv, hut is essentially. current mannpiver cost, 

.increased bv ^ iriflation factor of 7% oer anniim. '.Manpower costs 
. are nresented in the sub-categorfes of "oSrt-time and hourly," "full- ' 
timS." and "fuH-.time other - "Part-time and hourly" 'ctfteqdries in- 
cludP those wages, overtime' and hpurly monies which are or will, be 
* ■ used to operate the ^system. "Fyil-time" categories include that n€ 
tion of time spent by non-academW, full-time Univarsi4;y emnloj'ees • - 
•employed to work in the s/stem. An example of .a "full-tima" worker^ 
is a payroll clerk working on payroll. The '"full -tim^ other" categorr 
is the portion of tir?e of otherwise fully-emoloyed University non- • • 
academic personnel who are or will be '.'horrowed-" to work on the system. 
Examples of the latter are departmental secretaries who participate th 
the preserit^m^ss reoistratlon Mn order to' "helo-out," In some cases7^ 
it be appropriate to list part-time expenditures for "other" employees! 
. for example, for overtime incurred as an indfrecjt result of the system 



TerminaVs aPd equipment: New svstems may have sianif leant eoulpment "costs. ^ 
IncrTudetf.in this cateqory are the costs of temlnals. printers, control ' ' 
units, modems and lines. 

Fonnsi Forms costs represented one of the most volatile areas In estina- 
'ting futur«™^s due to the paner market in 1974-75. * TH^'figuris 
^ InclutfedY WVesent" represented the cost of curre^itly- 

used fomsSri the gXyen campus, with ain inflation factor of 30% ber 
annun used. ' In the pWnt systein, tiipst.foms costs are borne by " 
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Bloomlnqton campus. 'The "future" costs 
for the new system.- 



renresented' the best estimate 



. ■ llS^i Peslq^-.crUerla for nev, J ™y.nredic,te .reater'is. • • 
of nal, for act1Wt1.s. Tf,e Sre.ent" syU r»«r«.„ts tfi^ ' 

• . current vol^e of no^taoe „se, Increased i 20t. ner anm^'due to In- • 
nation. TJ,e ■■future" costs are based U on M^r vol^ethen 'needed' 
«.1n the new registration syst«n. and the expected, hloherter-ptece 
toU rate, • . * ^ ^ • 

■ Suooort services : Suooort services' are those services, offered hv ot^er ' 
. deoar^ents and/or aoencles that are reoul;.^. to .a^e' the^sys^*, run. ' 

■ These include ■•set-un^' costs, "o.ones^^ and ..ot(,er" cateoorles. s\t. - 

cosf.s include oh,s1c.l faclHty arrann^nts,' such as eour^„t\ 
. .™v1„,. Phone service Includes only those t^oorarv telephones and 
WATS lines needed to ooerate the system Itself, ■■n'thei*? costs 1n- 
. elude soeclal. off-slte keyounchlj,. ,„ suooort services costs for 
the nresent syste. were based on the current expendlturis'lncreasei b.-- ' 
7% P§r annum for Inflation. ^ 
Tables n - V represent Infomatli. fron, Systems uslno these-facfors'. ' ' 
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. - Procedures used by the technical personnel In arrlvin, at actual 'figures 
are as follows: 

OeveloDflientaT Costs 

. . . _ After the functional design Is co^leted the analyst .esttates the^coits^ 
^ which ca. be directly attributable to the c^pletlon of the develo^nt phase 
5 of -the D-*o.1ect. • _ . . 

J'anPower costs are defined- „ th. number of .an-hou^' required for^the 
■ p ^^^Ivsts- f -d proiramer to conn>lete the development effort.' ,The Con 
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Estimating fpri<a^ ,^eveloDed by the' feclei^ar System Division of I?M 
is utnize<^,.;;The'tot^1 estimated fipn^omar^inul tipped by the average 
■ analysVnrpnra^p hourly 'i^e to c|e,0ute total man'oower costs ; 
Cont1n5ori4|, ^Ware commuted as^O^of ,mahnqwe;r' c6sts. This* estimate 
^5 ^ for/j/nfo^eseen clrcumstarKes that mfnhi occtir durlna tSe 
deVfelo^nt -ohasg-.i^ 

3. Fdulpment costs. In^de an^hardware that is ^required solely for the use 
of anaTyst/oroar^gfe^nq the develooment^ase. CRT terminars make 

' - u", the bulk of ±h1s cost cateqorr. ' . 

|. ■ Training costs Include *anr hours required by dna orocessors and users in 
teaching and learning tda«e the new system. . Again, an average hourly " 
rate is multlDlied by th^^ estima'ted "fikber of man-hours rfequired for 
traininq. • . ' , 

. Suoport Services costs are defined as operating cosb Incurred duHnq ,^ 
the development of the system. Tffis Includes computer, keVnching, ^ 
, oaner. etc^. tyo? costs.; Rather than compute detailed costs. It is 

estimated 'that 25X of manpower costs^ill proximate total operatino 
.costs-.; This percentage^ cfer4ved' fronTseveral studies comoleted by " 
\ corporate onsVat detaiWd their actual'costs after comoletioo of system ' 
develoomrnt efforts. - * ^ . ' . • 

. Materials cost consist of the cosrt of 'special fonns acquired from vendors. 
These costs are nonMlly quite, small as ntost vendors suboly sanft,le forms 
required during the de^lopment 4Jhase. ' 
^Jravel costs include transportation, row., board, etc., .exnenditures . 
incurred by the data processors to go to the vaHous campuses to collect 
.information and to trai^the users to operate tHe^ew system. 
, Users ^ts^are defineiJ is. the user man hours. r^'ulred to assist in de- 
^ sign and to test the new system. An average hourly rate' Is multiplied 
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becausp'of the enormous costs Incurred to connlete the study. 
2. The cost estimating was done In too much detaU ^s thP detailed deslqn had 
• not hften coianleted /nd eventually ocaved to he hinhlv inaccurate due to- 

n-anv sy^ten channel^- that. occury^d^ durlnq'detafled'dPsinn. 

. !'ov/ 4sz\x 0' anv^nr^snectlvCsavinns. can actually be realized? tms auestic 
has ^Iwavs been a rather comolicated one. Any oronosed savinos' Is actually 
Potential which has varyinq leyels o'f crohab111ty:of realization deoendlno 
uoon the ylxior and effort which ooes into budget o-flcer's budqet neootla- 
tions ^or fiitur. fiscal ypars. THp followinn quides were niyon for considera- ' 
tion- (Spp TaHle VI and " . ' - 

1. ^here are "son" costs within the con savinqs ^rjre whose r«anocation 
will be difficult to realize. Such 'so't" costs ar^ nost easily identified 
within eac>i camnus" as ,the -full-time other" cateoories. Fitll r*H:oyery 
0^ the di^'erence between "Dresent system" costs and "future syst^" 
costs in thil subcategory alone meant a savinos of $101,630 for the 
ne.-rpn1strat1on system.^ To recover this cost or any nortion of i-t,neans 
to exP.rt sone effort^unon many different budgets - the deDartr.ent manaoer 
who loans his secretary for mass rPoistration for four davs n^eds to be ' 
encouraoedjo reduce his bQdnet by 'a "dollar anount couivaleBt^o the ^ . - 
"'reed time'" that his secretary will have undar the new systen. ' 
2. THpre ^rP "hard" costs witMn thP cost 'savinos ^aure which nnist not re- - 
anhear in a new svsten budoet. It ^eems clear that the difference between ' 
the^l974-75 oart-time and- Ijourlvr nrooram cost and ^he future bart-tinie and ' 

— 

What this meant to the University Was that this apjount of lalir was freed nn 
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■ hpunv rirtforam co,t shoir|| L-the reduction in the corresDondinq budqets-^'^ 
. • between the nreieijt' .and, -^future, provided that no other "nrdoramTW ^ 
.the ateted.,ff1c€s-mQs^ncrease. /^s an examnle. th. rndianaDoHs 
' . Campus registrar's •D^Ff^tli and hourly budqet attVibut^le to reqistra- 

ticfo in 1974,75 Has $34,418. In 1976-77 with the new^sten,. it was e^ti- 
- :^ted,to' be. $14,600. That budqet chanoe would have tJ be effected in order 
. -to realize "hard" cost savings.^ It must be clear that even to effect ' ■ 
"HaH-^cost srvings, a siohificant and unorecedented budoetar^ examina- 
■ti9fl-i^eds to be made in future fiscal years. - 
3. -e nPt savinns. in a time o- hard-to-net new monies, res,lt'from sinnl- 

^icant cost, exchanges. In. brief', the issue at most camouses was how to , • 
. exchanoe current manoower costs for future eouinment costs. Sincecthis 

rnav noanKJej:reasino- one accqunt manaoer's budget to increase another's, " ' ' 
somP coonitinent to this orinciole was ^neederf from ton UnlversityNpanaoe-. 
ment. Otherwise, there was some danoer that the cost of! new syst^ would ' 
•be recl^oned as mostly "new money" for eouinment. This fssue is comnU^ 
_ cated further bv the fact that some camnuses have fewer opportunities ■ 
to reddce manpower costs than do others. In those cases it mi^ht have 
been anoronriate to adjust the central University services chame accord-, ' 
Inoly.- This charoe is a percent;of each c^pus budget assessed to ^s^A 
thesp services. * - ^ ' - 

4. "^^«CP"Ould^yeto hesomeabsorotibnof transition costs. In addition' ^ 
to the initiation costs, which >;^P^tl^ Hnd of one-time 

develoomenttost and had been-'considyi as planned nn,g.ran. expenrfi'tures, ' 
there might be some costs necessitated by r>ara71ef o^ttpn of the old 
^ and new systems for operational checkout purooses If such' costs were . ' 

^ yto.turn UD some fom of.-central s^rviqes fundfno would' be needed. 
5. Some of th? costs listed were recognized as extrapolations and' estimates / ' 
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'and not agreed *to by 4.11 aopli cable account rena4ers. This fact^hould 
temoer the IHeral intemretallon of all fiqiii^&^as beino^a^olutely alio-" 
eatable. costs. As with any: operation ,involvi^HqjnaflSf^f the University's 
personnel the accuracy of costs 'variis dfrectly with the interest and 
•accountability any qiven budqet unitj^i^s- for that toeration's costs. Ii^ 

particular, "full-time other" costs /fcannot be re-cateaorized Into smaller 

/' ■ ' 

badqet units, but the totals do r/present a considered estimate of the total 

'■'■./ 
of such effort. / 

Consideration of the Student Information System as" a total entity may 
alter budqet recommendations. It mav well be that'tiie only way of deter- 
mininn the total cost imnact, for exannle, of a new registration svstem 
was to view it^ simultaneously with all other orosoectlve student informa- 
tion systems (or, oerhaos lUMls) nrojects. There really was no isfay-of 
accurately loofeijiq at, only one oroqram budqet without ^Iso com^rinn other- 




interrelated ones. For instance, 1/5 of a -denarfmental recorder's time 



miqht be freed by the new Reaistration Svstem and 4/5 by the new Records 
^'aljrtenance System resulting in one FTE salary savlnas. ■ ^ 

Cost re-a-1 Vocation has many possible pragmatic results. From a pr^tical 
standDoiht, it seemed that the situation of cost re-aTlocatlon had three 
possible solutions; ' / 

a. The University and all sub-units of it miqht be willlnq to absorb . 
-all increased costs without atteifiptina either t)D 1nvestigate--pr to 
impose any form of costTe-allocatlon. 
b^ The University could insist that alt units -which benefit from the 
^ »new s>:stem, includ1nq"~tftose-4<hichfree previously locked resouj4es, 
■^uld be willing to nav for the new ?ystCTr¥rftJv-cocr«soond?r)4ly 
changed budgets.' ^ ; 

c. .Jhe University could re-allocate certain costs and acceot 'new costs 
'■ uo to some limit.' 509"^ y . 7^*^ 
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"hat^anpened: 

1. - User Tasf. Fo;c6s Vuljt the benefits to^emnhasize the alternative they ' 

wished to have develoned: S^ce many of the benfits are intanai^le. 
i.e., "bitter service to students" "^ore responsiveness to facultv'" the 
- real vafue was hard to evaluate 

2. Con esMmates on projects were based oh the end of the deffaftbn »has.' ' 
whtch was not in sufficient detail to soUdlfy costs.* / 

3. Thouoh chanoe controls wer.' t,v effect for chann^s In specihcatlons. no - 
reoulre^ert was set for the cost/benefu analvjjs to be uoifeted and re- ' 
viewed bv the "!<; S-teertno-Comfttee" " • " "■ 

4. -io anreen,ent was ever "reached^ on acfJal shiftino of resources^frmn 
areas that would save ^nev to those that would, ^ncur additional exnenses. ' 
These chances of fundinq crossed Iccountinn and^orqanizational lines and 

• ' there seer^d to be no institutional cormittment to direct the redistri^- 
^utlon of resources, 

• 5. '10 .echanis. was established to reviev'- r^nitor costs durinq develorxnent. 
'nor has the^re been an.y effort to identify channinq cost patterns with.the ^ 
in^ementation of the system in the uWr's'-area^ ' 

I ■ 

Conclusion: . 

Though t^ effort exoended did notVesult in actua] redistribution of / 
resources, sone funds were set afide at vear end to assist units that exneri- ^ . 
ended new costs^ but only durinq the initiation of the oro.iect. " ^ . ' 

T/e,un1t nust absorf^ th«. additional cost, excent for nodems an'd cor.,uni-^ 
cat/ons lines which -are funded from a central account. — /' 

The exercise did identify the cost of doinq; business whether under the * 
6cistinn svsten or so^e svsten to b? develoned, wh>ch in itself was re- ' ^ 
Veallno to the '/niversity Adj^iinlstration. w 
' ' -13-' ' . 
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ATTACFfiENT- A > . ' 



* .1 
— ^ . I . Service * ' . 

«^ • • 

fi. Th6 system must Drovide for the. con Pction and ma intenilc^ of 
^ student,. institution and business, "iiontact" files. These files are 
.used to qenefate mailing labels and lists f^r dissemination of infor- 
^ ""^^^o" to students, hiqh school-s and other external aoencies. 

B. The system must service the information ^eauirenents o^ the admissioji^" 
onera.tion as well as other university offices which utilize data 
collected by the 'admissions operation. 

C. The system must orovide -feedback to the applicant on the status of 
his aoplication. ' • • 

* * *'' 

II. 'Administrative Efficfency and Effec\iveness ' ' 

A. The system must accomrodate th^ diverse needs of the admissions 
operation, includinq^qraduate, underqraduate, orofessional and nan-: 
deqree admissions. This enables units with special information re- 

: Quirements, differential admissions criteria, or snecial operational 
,^ constraints imoosed bv their CQnstitutencies, to functionsunder one 
. - ^ systerf-j^hile. satisfying theirjndividual needs, by orovidina such . 

optional -jD'ecial feature modules as "automatic" adm'tssion and missino' 

information Tetters. 

B. The system must assign responsibility" for, and control ofi ddta inte^^ 
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- ^rlty.to e3ch admissions optffatfbn.., Application, transfer, and special 
■ credit daia preparation, ^ntry,. audit and,-correctiort procedures must ' . 
be performed in the -admissions operation. 

C. The systenf must. minimize redundant' data collection. 

D. , The system must .perform editipq for validity and^mpleteness'of data" . 



at the time of entry. I . '•• " /r. \ 

E. The system raust accept! biographical and quan Wive "student da'ta' 
from a variety of sourjies , Including American College Testing ;in,d ' 
College Entrance Examination" Board. ' ^^___J_>-^ 

F. .. The system must Include.an application fee processing procedure. 

G. The system must support multlnle school .'college and campus admissions. 

H. The system must meet predetemlned levels of oerformance and. reliabi- 
lity which win be determined In the Ij^flnitlon PhaC 

The system musll D'rovlde an alternate or backup method of data entry. 
J. The system must pemit future ^IfldStlons^^ additions to the data 

base and operating procedures. 
K. The system must accommodate progressive admissions, subh as from non- 
degree to degree and from undergraduate to graduate or professional 
"Information ' • - . , 

A. The system must provide data for local" campus and system-wide analytic' 
cal and longitudinal studies. « . 

B. The system must accommodate the data requirements specified by other 
.MIS projects. - . 

C. The sys1;em must nrovide activity ?nd transactionr staiistfcs both at 
the admissions ooeratlon level and system-Jide/f These reports pro-' 
vide the means for auditing adherence to uniVers\ty policy, internal 
monitoring of operational activity, or identification of pdtential 
problem areas. ' " . - =" 
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Points 



COMPARISON OF^ BENEFITS 



CURRENT VS. REC 



Op 



1ENDED SYSTEM 



1. The system should encourage matriculation of qualified, adfnitted 
students by providing a mechanism for distributing follow-up 
Infonmatlon'to accepted applicants, such aS Information per- 
' talning to academic advising, registration, orientation, flhan- ■ 
clal aid, housing, health center and-student activities. 
Current ; Current procedures for- distributing follow-up- are 
based on student requests for Information, computerized notlfl- 
cation for off-Ices of students admitted, and other local office 
files. As a result, there is duplication of effort and unneces- 
sary cost Involved In repeated contact with the student. 
Recommended; The reconmended sy^st^ will provlrfe a jingle base 
for Initiating contact with students and will keep records of 
contacts made and. of requests for services mad^ by the student. 
For example, the system can ask the student' If he wants residence 



hall Information, provide a maHIng label In response to an 
affirmative answer and thus eliminate distributing this Ir^or- 
matlon-with every admission appl1cat1on.\ The system will ^1 



establtsh^ a way In which.- the Admissions Off><;e^can have coptlnu- 
.. Ipg contact with the student and thus ejicourage\|i1s matrlcu'fltion. 

/ 

156^ 2. The. system should enable the admissions operation to service. 

prospective students, university offices, high schools* and other 
external agendles. Such services would Include pj^ovldlng Infor- 
mation on a timely basis, as well as prompt acknowledgement of,- 
* ' and response to, communications. 

Current; The current system provides limited service to exter- 

er|c ■ . ^2 '^^^ ' , 




^ . ' . * • - ■ 
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nal putjllcs by provfdinq some f ee?Jback to the"student and some 

i ' ■ 

report^ foY-hIgh schools and unlye.rstty administrators. Addition- 
al S6rjv1ces provided -are primarily manual opera t'lons. - 
Recommended^ The recommended system will Improve the services 
ava^l/able to externar publics by 'increasing the number and u^ll-.. 
^ 'Ity of -reports and by automating some presently manual oneratlons. 

For example, the new system will produce reports of transfer 

is- . ■ 

credit granted that are ready to mail to the student replacina 

, the current manual preparation of this fnfonnation. 

3. The system should provide promot feedl?ack to applicants. 

^"ri'ent; The current system provides v^niinq degrees of nromDtT 
ness of feedback in that delavs are often encountered 'diie to 
delays in data preparation and computer Droc6ssin|} of applica- • 
tions. Other feedback is delayed due to difficulties in ore- 
oaring main no- labfeTs for selected groups of students » 
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TABLE I 



SYSTEM ALTERNATIVES BEREFJT SUfWRY 



^ ... 



"^ENEF^T 



• ' CRT-INTEPACTIVE 
/ lOQg " g POINTS 



CRT-BATCH * CURREffT ' 
^ % mmS ' % POINTS 



1. ENCOURAGE MATRICULATION 



2, PROMOTE SERVICE 



3. PROMPT' FEEDBACK 

4. -. MINIMIZE IMCDNVENIENCE 




5. DATA MANAGP^ENT 



6. EFFICIENCY 



7. ACCESS TO DATA BASE ' 



8. OTHER MIS PRnjECTS , 



TOTAL BENEFIT RATING 



159 



156 



110 



106 



96 



90%' 143 



90X 



140 



95% 



105 



' 95% 101 

: ) ■ 



t5% p 91 




80%' • 127 



75% 117 



75%" 



70% 77 : 



70%- 



74 



75% 72 



60% 



50-% 



40% 



50% 



95 



78 

"2 



20% " 25 



<44 



53 



5? ,7 



CO 
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TABLE 



OPERATING COST 
■ CRT- INTERACTIVE PROPOSAt 



^ CAMPUS; ALL CAMPtl^ r<; 
CnST CATERORY ♦ 




USER OPERATING COST 'ANALYSIS 
(Undergraduate and Graduate) 



COST CATEGORY 
1. MANPOWER 
2.. EOIfipf^ENT 



3., POSTAGE 
4. SUPPORT SERVICES 



SYSTDi 
INITIATION 



8,192 

4,5ao. 



1975-76 
333,, 692 
24,192 



5. MATERIAL 

6. OTHER 
TOTALS 



-N/A- 
5,000 



33,595 
-N/A- 



.35,000 



50,049 



52,692 441,528 



1976-7^ 
350,376 
24,192 



36,955 
-NT/i- 



55,054 



466,577 



1977-78 
367,894 
24,192 



40,651 
-N/A- 



60,560 



4'93,^97 
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-TA^LE IIL- 

. t -• ^ ^ . \ 

. PEvaoPHErrr COST 

•CRT-INTERACTIVE ALTERKATIV E 



ALTERATIVE: CRT-Intefactfve " 



PROJECT NAME: Admissions 



PREPARED BY: V^rqil White* " 



DATE: Sentember 9, 1974 





y • ' ■ ■ ■ . 

COST CATEROPY 


COST 


1. f-lANPOWER ■ ■ ■ 


$ 67,753 


2. cnirrir^ENCY.; lo % / . % 


\j ^ f f ^ 


3. EOu'lPMEffT' 

— - — ---^ — ^ — - 


* 

1,122 


4. "TRAINING ' 


9,500 


. " ' ^ - 

5- SUPPORT SERVICES ^ {tSt df ManDOwef ) 


16,9387 


6. .MATERIALS ■ ' . '.* 


■100 

■ -r ■ — 


7. TRAVEL m imm . \ ' ^ 


lr,301 

t 


8. IJSEP . . ' 


■ ■ 6,500^ 


' .-. ' . \ • t • 

T^Ak 


'$109,989 



318. 



CRJ- 
Interactive 



CRT- 
Batch 



V 

TABLE IV 

> 

SU»-!MARY COST COMPARISON TABLE 



AJtemative fcevelobment Initiation 1Q75-76 
Systetn . Cost ^X8*s 



1976-77 



f Total 
1977-78 Operatind 
Cost 



Total 
Cost ■ 




$ 109,989 .$ 55,002- $491,216 •$516,265 $ 542,985 $'l,550,466 $1,71J,, 




$ 97;685 S 49,54? $ 504,303 



S 530,710 $ 558.838- $ 1,593,851 $1,741,08J 
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TABLE V 



COSJ/BEHEFIJ mYSIS' 



ALTERHATIYE . 


COST/BENEFIT JATIO * 


CRT- Interactive 


' r : 

1865 — 


OTT-Batch 


2340 


"Current ' 


3677 , 



* The lowest score is the most favorable. The figure, is 
derived bv diyidinq the cost of each alternative by its 
benefits score. ** 
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TABLE VI • ' . • 

^ TOTAL' SYSTER • . ^ - 

REGISTRATION SYSTEM 

Present Future '76-77 Differencp 



" f^anpower: Grand Total ^ 


'617,270 


j 387,880 


-229,390 


Part-time anrf hourly, Reqistrar 


123,93b' 


93,530 


- 30,400 


' Part-time and hourly, non-Re<jistrar 


115,680 


79.960 


1 - 35 J20 


Full-time, Reafstrar 


143,120 


• , 87,110 


I ■ ■ — ^ — * 
- 56,010 


^ Full-time, non-Reaistrar: total 


234,540 


127.280 


■ -107,260 


-Tull-tfrne other 
Equloment 


A A AAA 

99,020 
» 135,520 

13Q 


|- 93', 390 
S 33,890 

1 ^ 

231,790 


- 5,630 
-101,630 

. +231,660 


•Lines \ 
^ -Terrrlnal^ 

• 

Forms 


0 

• 0 
85,560 


• 21,940 
! 12,630 
197,220 

65,24Dt j 


+ 21,940 
+ 12,630 
+197,220 

- 20.320 


Postage 


26,830 


54,810 


'+ 27,980 


Support Services: Grand Tot^l 




X 1 

34,160 


- 24.4H) 


Set-up 


• 1C CCA 1 


16,300 


+' 650 


Phones - . 

^ .1 _ 


13,060 1 


17.860 ^ j 


+■-4.800 


other ■ * . 


' {■ 

29,860 


-0- 


-.29.860'- 


-• ■-. c 

Central System Costs 


105,140 , 


145,790 


+ 40,650 , 


Data Processinq Operations 


'90 ,'210 1 


■ 126.4^0 


+ 36,280 


Prooram Maintenance 


4"- i- 

14,930 1 


1?\300 *) 


+ 4',370 


• * 
TOTAL OPERATING. COSTS 893,506 


919,670 


+26,170 



. • / 322 

/ * ' * 



334 




• TABLE VII. ^ 

INDIANA UNIVERSin/PORDUE UNIVERSITY AT INDIANAPOLIS 
. . REGISTRATION SYSTEM 





Present 


Future '76-77 


Difference 


Manpower: Grand Total 


186.650 


103.970 


"^82.680 


Part-time ancU^ourly^ Registrar 


41.990 


14.600 


-27.390" 


raiu^uiiiic aiiu nourijFj non—KcvTiotrar 




30.770 


-22.660 


Full-ttme. Reolstrar 


' 36,920 


17.820 


-I9,it50 


Full-time. non-Registrar: total 


54.310 


40.780 


- -13.530 


Full -time Bursar 
^Full-time other 


13,550 / 
40,7^ 

• 


30.59& 
10,190 

45.700 


■ +17,040 
-30,570 


Equloment — 


'-0- 


+45.700/ 


•Modems 

•Lines ^ ' * 
a -Terminals 


^ -0- 
'-D- 
-0- 


21,140 
t690 
.,?1,870 


+ 2,\iTO 

+ ly690 

. +«<870 


Forms 


700 


' 15.320 


' / ' 

/ +l4.620^ 


Postage 


1,850 


•J ' / 

14.550 


+12.700. 


Support Services: Grand Total 


12,690 


3,2^ 


- 9. '460 


Set-UD 


3, '410 




- 1.910 


Phibnes ( ' 


4.100 


/ 1.730 


- 2.370 


Other " 


5,180 , 


// . 


- 5.18/ 


TOTAL: 

» f « V 


201,890 


182,770' 


;i9,120 



/ 
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, THE DEVELOPMENT OF A SMALL UNIVERSITY'S INFORMATION SYSTEM : ^ 
A POTPOURRI OF PHILOSOPHY, PEOPLE, PASSION , 
pitfalls; promises and >R0CT0L0GY>.,>6r (P]^ 



David G. Glasscock 
Vice President, Institutional Research 
MiHikin University 
-Decatur, Illinois 



The needs and problems of the sirrll college or university manage- 
aent information system are highly siaiiar to the large institu- 
tiop^ however, the oagnitude'^^iff ers^ B ecause of limited 
resources, a systea roay be even more i^^portant to the continued 
existence of the small 'institution^ An optimum sized staff may 

include so few people that any personnel changes may create extreme 

' < . 

problems, ^^indin^ affordable hardware^and software for the, 
(^affla^c and^^adpinistrative needs, problems'of . fear, communications, 
passive and^active resistance plague 'the system? development of the 
small institution. It appears that advancements in software and 
mini-coj^uters- offer significant hope for the future. 
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\ 'H BACKGROUND 



Welcome, to an autopsy. Whil£_this-tt^^^^5r7^ first expedience as a 
participant in the post-mortem examination of any type, you may fl^d the re- 
suits of some value or at least interesting. Much has been learned in the 
field of medical science from the inspection and dissection of a bo<r a^ter 
death, as to the determination of -the cause of death and it is my premise that 
the same m^y be true in the field of data .processing and university .informa- 
tion systems. ■ ♦ . ' - 

Preliminary, gross examination reveals a seventy-five year^J^indepe- 
d^t university of approximately. 1500 students located in the central Midwest. 
Although the.local commmiity is based on an agrarian economy (primarily com 
and spy beans - "succota-sh") the institution is situated in a city ofapproxi"- 
mately 100,000 population that is heavily industrialized. The institution is 
not particularly unique among its peer group of other independent institutions- 
of iti size. It does have two professional schools (1) .Music and (2) Business 
and Industrial Management in addition to its traditional College ^ Arts ^d 
Sciences. Its history has been somewhat marked by varioixs points of recogni- 
tion in the iH5,ortance of and appreciatiori^or the vocational and technical 
(e.g., industrial engineering, welding engineering, etc.) aspects.of higher 
education. This particular tenor of the curricular structure was determined 
by the founder who was a locaP successful businessman, turned philanthropist 
who originally came to the area as a sheep herder from Pennsylvania. TTirough- 
out the institution's history it has tend^ to follow national trends of 
other Similar organizations in higher education. Many systematic' featur^ 
including such-items as.phj>4al^^,^ant^rollm in recent years, endowment 
quality of educatio?), alumni giving, etc. , has tended to indicate an above 
average state of insl&tutional health. There is so^ syi^tom^ic indication 
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however, of inability to' overcome 75 years of inertia and p.erhaps "arthritis 
of the brain." .' * 

« Although ^e initial inoculation (or "infection?") of Slectroiiic Data . 
^ Processing can be" t^ed back fifteen years 4go (i.e' , 28 March 63) with "an 
IBM 1620, the entir/ concept has met with very limited success. Further, sys- 
tematic diagnosi/indicates that fear on the part of some eiroloyees in Icey 

' . . / - . ' 

positions of l;ising their jobs, tended to negate the effectiveness of the 

. c . • 

introduction process. - The University stayed .on laanual operations. In retro- 
spect it can also be said that the individual atten5>^g the introduction was 
quite naive in the area of cai^iir^litics . 

Further atten^jts were about equally as successful (abortive?) and result- 
^ed in the purchase of. some desk calculators and some minor use of time-sharing 
terminals (i.e., two) with a local industry's congmter. ^ 

- Development remained virtually atj7standstill unt;il the fall of 1972 
with the return of a senior faculty member fran academic leave.' This indivi- 
dual (who held the rank of Professor in Industrial Engineering) had elected ^ 
leav\e the field of engineering and industrial management and return to the 
University of Illinois for a doctorate with an en^jhasis on Administration in 
Higher Education and had served an internship in the Administrative Data ' 
Center of nhat institution. Upon returning to the -Sponsoring institution, this 
individual (who on occasion referred to himself, as a "recently retarded ' 
r'ettead") was given the administrative assignment of institutional 'research at 
the vice presidential level. The four major functions of the office were" 
administration of the university-wide evaluation system, ^ong range planning, 
tOie usual institutional studies' (e.g. , HEGIS and^various internal investiga- 
tions on enrpllmehts, etc,) -and coordination of cou^mter activities (both 
academic and administrative). It is interesting at th^s point in dur post- 



oofteo examination that we can ^Ixe^y detect at least twi> syjiiptbmtic indica- 
tions of pi^blems ahead. First, we have an individual that moved to a-differ- 
^ ent envi/imment, became' exposldi^anew set of. ideas, concepts, techniques, and 
peopl%. Upon return to the former environment the individual had changed; ' ^ 
however, the institutiwi, had^not. . Second, as stated in Computeva On Camus, 
""th-e director needs the political neutrality^he c^ get only by reporting to 
the office of the president" (Coffrey and Mosmann> 1967,* p. 114)'. In this case 
it was the designated responsibility of a second^vel (vice presidential)' posi- 
tion, thus lacking the iii^ied positional authority of the offi^,e^^ the presi- . 
dent- and the publicly prbclaim^ed conmtment on the part ^of the chief exTcutive. 

■ I ■ ■ \ • ^ 

. , ' AN APPROACH-METHODOLOGY 

. "As we all know, times have changed, and our planning perspective has Vlso 
changes from one focusi^g^ growth to managing our iiistitutional , resources 
where they are either' static, growing very 'slightly, or declining. The demands 
upon us now are to achieve change-'and vitality^ji^-grbwth sUuati-on by mak- 
ing optimiito- use. of our resources in support of our .academic prog^. We now 
need information that can help us t, manage resoiirces by carefully integrating- ' 
our academic policy objectives with allocation of funds" CMcCorJsle," 1977 .p.l). 

What I am presenting- here is the anatomy of a design. The ^implementation 
of a small University'-s information system, replete with all the successes and--- 
failures. A case sti^y^ (please see Figure 1), The approach utilized is a con- * 
cept, somew^t of a philosophy, enco^as^sing twoVoven techniques, nmely ^ 
ParticipatiWM^gement (MP), and.a systems analysis approach based on a ' 
modification of the Program Evaluation aftd Review mhnique (PEKt; please see 
Figure 2). It might also bre considered as a schematic of a feasibility stu^. 
While it was. readily recognized as not being a universal pana^it was felt that 



FIGURE 1 



THE MAJOR THRUST OF THE StUDY WAS BASED OU THE 
CONCEPT OF PARTICIPATIVE MA|<AGEMENT, WHERJ IN INVOLVE- 
MENT TENDS TO ENHANCE DECISION-QUALITY. ACCEPTANCE'. 
COMMUNICATIONS. AND PROVIDE AN-^DtXCAtliNAL EXPERIENCE 
FOR PARTICIPANTS (PARTICULARLY f6r STUDENTS). 

- » ♦ -» 

FIGURE^ 2 . . ■ ' 
PROGRAM EVALUATION AND' REVIEW TECHNIQUE 

'• (-PERT)' : ' ■ 

\ ' 

A MODIFICATION OF THE PERT CONCBPT WITH PRIMARY 
EMPHASIS, ON THE FOLLOWING FEATURES: 

- THREE LEVELS OF ESTI^W^TES v 

- SYSTEMS .APPROACH IN ATTEMPTING TO 
RECOGNIZE ALL SIGNIFICANT MOTORS 

f 
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" such a tpncept wa^wOrthj' of considemion for seye^l reasons, ' First, it en- 
hances -con»i^ication^ > toce decisions are made, all those involved know how ' 
they were-«ade. S-econd, acceptance- tends to be increased. Since decisions will 
undoubtedly result in a compromise between a^l the individuals ihat have had in- 
. put,, there is a greater probability of general acceptance and hence support than 
if th'e decisions We niandated-^a superordinate or hi|her level, 'a third, 
jnajor a_dv^e is that th^6 qua'fity oi decisions tends to be in^^roved. With in- 
put from all areas affected there is k greater probability of meeting all the * 
various and diverse needs of the constituence. It was ' recognized that there is 
no technique that is without some degree of inadequ^ and it was" anticipated that 
tfeere Vould be two ^eas and possibly a third ^(^^t cause^problems. First, 
the concept participative' management requires that the people affiipted 'by the 

• d^cisio^s 3»t to be. involved in the decisioh m^ng process. Second, the pro- 
cess 'tends to be time cbnsuming, and all the 'committee meetings may be offen/ive 
Xo some. • Third, the decisions j^t \Jik the^comp^ete (and publicly stated) 'sup, 
port and commitment of, the chief executive "^f the- organization 'as.well , as snb- . 
^ordinates and prospective users*-'^^^^ 

. Now.^ for a brief review. o/ techniques please see .Figure 3). ' From 4^ 

• point of view,*pdrticipativ6 management is used in the context of all those that 
are affected b^a decision, have an opportunity for Input. In an educational 
institution it may (and 1 feel it should) include student input. Thi^ can 

^provide another opportunity of extending the educational process beyond thereon- " 
i fines of the classroom, -Participative management '(a^ used here)"still reco^iiies 
that essentially; (a) groups advise,' (b) individuals decide and then are account- 
able^^ (c) it does not mean that the decision maker abdicates authority, responsi- 
^bility,' or. accountability. 1^ * 

^ The modifie-d.RpRT system as ^r^sented heie ei^h^izes two main featu^-es. 
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PARTICIPATIVE MANAGEMENT STiul RECOGNIZES THAT ESSENTlALLy 

i 

I 

' i 

' ' ' -'GROUPS ADVISE-' 

- INDIVIDUALS DECIDE AND THEN ARE ACCOUNTABLE 

- IT DOES mi MEAN THAtHhE DECISION MAKER^ 
ABDICATES AUTHORITY. R A^JBILITY/ OR . 
ACCOUNTABILITY, ▼ - 
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•The' first is 'three levels of estimates i.e., normal /optimistic, knd pessimis- 
* tic. IMS allows the participant considerable leeway and a greater de'gree of ' 
-comfort than- ilSisting on a specific fix4d quantified val^/.'^ The modification 
also utilizes the systems approach in att^ijig to recognize all-significant 
factors. . . . ■ * • \ * 

The systenJ^ approach contains three ^developmental steges (please see. 
Figure 4) i.<e., needs determination, means of meeting the organization needs, 
and. finally the recommendations 'and/of proposal . The function of Needs. Det^- 
mination (please see Figure 5) is'further based upon three elements i.e., 
operational analyses of the organization,,. the proposed' uses of the systim, and " 
displaceable costs. We needs determination (please see Figmre 63/JtUizas the' ' 
operational analysis to determine what of the organization's presently performed 
• functions would b0 readily adaptable to EDP, and three levels of cost Jstimates 
bised on the PERT concept. As each parUcipant lists " his data procTessing 
. . needs, each is asked to*make three estimates of\hat the costs would b? in pro- 
cessing the information: a normal estimate,, or an estimate wTSLch would be the 
. . normally expected or most likely cost for processing^he aataTan optimistic 
estimate, or conservative estimate representing the least possible cost for 
processing and a pessimistic estimate which might be the most it could possibl^ 
cost to perform the processing functions under the most adverse conditions. • 

Also under the Needs Determinatio:^ phase proposed us el^ are explored, please 
see Figure 7) based on the prenfise of the availability of an adequate system., and' 
^gain three levels of value estimates a^e made, . (i.e., normal,^ optimistic, and 
^ pessimistic). These estimates , might be conside'red as positive values, or the^ 
dollar estimates of what the proposed uses would be worth to the organization! 
* It' is "pie-in-the-sky" and henc> the Values are not.included in the final*; 
.figure. Each participant^. is 'asl^ed to give an.estijpate of the dollar value for 
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FIGURE 4 



fttRE^ DEVELOPMEf^TAL STAGES 

'v. - - (internal) 

I. -NEEDS DETERMINATION 

a, 

II. MEANS OF MEETING ORGANIZATIONAL NEEDS 
Hi, RECOMMENPATIONS /i^D/OR- PROPOSAL 



* * • 



FI-GURE 5 



I. NEEDS DEJUMINATION 
IrOPERATWNAI^ ANALYSIS 

2. PROPOSED USES 

3. DisPLAC^tfcE COSTS 



A ♦ • * 



I.. needI^ieterm'ination . ^ ' 

1, OPERAJ^AL ANALYSIS 

^'PRESeNV!.Y.PERFORMElf FUNCTIONS <READILY 
•ADAPTABLE JO EDP) AND THREE LEVELS OF 
COST ESTIMATES BASED^ ON THE PERT CONCEPT 

'* 2. ; • - ' ' 
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FIGURE 7 

v 

NEEDS DETERMirWTION 

1. • ■ 



2, PROPOSED USES 



3. 



IIJ}I^^ ^ FACILITX WERE- AVAILABLE WHAY 
f^^Ji^^ ^^^^ PROVIDE AND THREE 
LEVELS OF VALUE "ESTIMATES (E.G.? NORMAL 
OPTIHISmc, AND PESSIHISTICJ J 
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bfeing able to perform the proposed functions. First, based upoTthe normally 
expected conditions; then the greatest, or aost optiaditic valu^ and Jinally - 
the-least possible value (ot pessiaistic. estfsJate) . The final phase of the 
^eeds D^ir^raination considers displaceable jcosts l^rlease see Figure 8); that 

costs presently being incurred for data services that would be provided by 
•the proposed faciliiiy. These are actual costs, based on records and not esti- 
sates. By using a consert-ative approach of th^ sua V the optimistic estirater 
(i.e., the total of the least possible estisated, costs of perforaing the present- 
ly perforaed functions by EDP) of the currently pefforsed functions, plus the 
displaceable -costs, a safe and usable dollar figure say be detemined and used 
as a basis for co^>arison. ^ This say be used^ in detendning hon ^aich aoney you 
nay >fish to allocate for EDP. Tne sua of the estisated values (pessiaistic in 
this case since the>- are considered as positive" values) of the proposed uses 
provide an additional -nargin of safety— especially since they are not added to 
the base figure. This i3a>' be expressed as a sii^le fonzila as follows: 

Sm OF OPTIMISTIC ESTIMATES (LOWEST) OJSTS jQF PERFORMING CURRENTLY 
PERFORMED FUNCTIONS + SUM OF i)ISPLACEABLE COSTS = BASE FIGURE. ' ' ' " 

The sun of the estiisated values of proposed uses are considered aside 
fron the base figure. * ^ ' - 

The. second taajor elenent is to explore^ all (as nearly as feasible) various 

« 

Eseans of oeeting the organization's needs as previously established (please see 
Figure 9). Sucll an im-estigation would consider such aethods as tice-sharing, 
service bureaus, an in-house- facility, and continued manual operation, etc. The 
investigation say be conducted siaultan^usly by the coordinator and sei^jers of 
the cosaittee which nay be cosposed of students, faculty and adainistrators, if 
applicable. It is desirable that all aeabers of the cas^ni? 4:osBunity be con- 
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NEEDS DETERMINATION 

1. 

2. 



3, DISPLACEABLE COSTS 

- COSTS NOW INCURRED FOR DATA SERVICES, THAT 
WOULD BE PROVIDED BY THE PROPOSED FACILITY. 



♦ ♦ ♦ 



\ FIGURE 9 



MEANS OF MEETING ORGANIZATIONAL NEEDS 

- INVESTIGATION OF VARIOUS MEANS OF MEETING 
ORGANIZATIONAL NEEDS (E.G,/ TIME-SHARING/ 
SERVICE BUREAU/ IN HOUSE FACILITY/ CONTINUED 
MANUAL OPERATIONS/ ETC J, INVESTIGATION 
CONDUCTED! SIMULTANEOUSLY BY. THE COORDINATOR 
AND THE STUDENT-FACULTY-ADHIN I STRATI VE 
COMMITTEE, ALL MEMBERS OF THE CAMPUS 
COMMUNITY CONTACTED FOR INPUT (RELATIVE TO 
ITEMS IN SECTION IJ BY REPRESENTATIVES OF 
THE ADVISORY COMMITTEE, 
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ta£ted for iiq,ut. This tends to allow i^ed co^cau'cil, accej^tan^e and 
allow for subtle education in aiiy cases/ ' * " ' '• 

The final stage is the reco«e^tions snd/or proposal (please see 
Figure 10). This is.the final doc<4.t su^zing the .background, findings, 
proposal, and th^ recoi^d^tions direct^ to the final djrision maker or 
aalcers such as the president and/or the board. 



V 



INITIAL OUTOME 



Following the approach just outlined and based on the findings of the 
bser^ ad;isory co^ttee that was co=5,osed of students, faculty, and ad^s 
tration, an in-hous^J^£iiity was established. A c^trally located roo. was 
rei^eied^^^M^d' Century 101 (32K, 3001ps printer, . 300cpa card reader, 
20 Jfcgabytes on disk) was leased. director was hired and after extensive 
testing and interviews, two oenbers of the secretarial staff were transferred 
to the department as progras^-trainees and the project was launched., fhe 
first project was conversion of the payroll, follow^ by student records, 
financial aid, and student evaluation o^f instruction. Progress' seen^ weld 
above average for over a year. ' ^ 



r 



\ 



•miKGS STARTED PALLING 'APiBT 



■n.e Initial premse Kas that- a carefttlly planned progression be «ade 
stariiig.vith «inl^ budget 'and staff, then as utilisation incried this need 
would be «t With the allocation of additl«al resources. actuality, hoK«r.r, 
the desire for a balanced inititutional budget precluded any further resource- 
allocation. The staff became greatly ove^orked. Cc»ittee ^.bers bec«e 
disenchanted with co^nlttee «ecings; therefore attendance-W the nuii,er of 
votings declined., Also the user co_lttee wa. never granted the r^^^ 

7 

336. 



/ 



351 



FIGURE 10 



III. RECOMMEFTOATIONS AND/oR PROPOSAL 



- THE FINAL DOCUMENT, SUMMAfUZING THE 
BACKGROJUND/ FINDINGS/ PROPOSALS ^ AND 
RECOhSHENDATIONS AND DIRECTED TO THE 
DECISION-HAKER(S) (I.E., PRESIDENT ^ 
AND/OR BOARD), 
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status of "a university ^^^^^^^^.^^^ Kith the influx of a number of new, 
young, faculty ae^_ers tfi^re s^histicated in the field o^lectronic data 
X •processing, student utilization soared. At one tiae it rose to an all ti»e 
* hi^ of over 1401- £CPl> utilization b^ed on a nbx^l eight hcKzr working day) ' 
with a great az=ount of overtime. Ml facilities becaae greatly overworked.' The 
s^l.data ce^er (i^,, less than 700 ft2) beca^ M^hly overcrowded. Pro- 
gracing environW^aded until production was very low. Tnen the' director 
^^uffered a ve^rious accident and was hospitalized for a cinsiderabl'e tme. 
Conditions st4dily worsened. ' 

, ■ KHAT WENT IfRgSG 

Tnese conations plus, ..ny'-own' diagnosis is that we have not used ' 
tion ve^' well, and that we will have; to re-exaaine our use of 'it if we/ 
■e goin^o be able t<3 integrate resource allocation with our acidic plan- 
I suspect that we have used information poorly for a.nuri>er of reasons." 
(McCorkle, 1977, p 5). "Data becoi=e infornative i^ly ^en we have spec'ific 
policy questions/^hat n'eed illuaination and resolution, rne'kind of policy 
question th^is ask«i dictates ini6r=ation reqtire:=ents. i^gg^ informa- 
tion ^akes^y farnr, ^inCludin'g both quantified data and subjective judg^ts 
K^f informed person^: Our systeas are \o "E^lex and our ^tional objectives 
so nulti-dii:ension^l that we cannot rely on any s:mgle variety of info'rmtion 
source" (McCorkle, 1977, p 3). "Part of the problen with getting useful ' 
mfor^tiqn.i^ that we have not nade the necessa^] top sanag^nt decisions to 
govern the type of information to be assembled and" how it should be used" ' 
(HcCorkle, 1977. p 7). "Khat we should be doin^, and have not done enough of, 
is to define our major policy probleiEs, often relying on data as part of the " 
infbn^titn, used, articulating a series of different strati for dealing 
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vd.th them, and then looking for infoxmation that >d.ll help in eval4tiig thes^ 
different strategies. We. can and should continue. to uss data to/help us\^W 
point aanageaent issues and define our specific policy needs, b^t we cannot 
ej^t these^ta by theaselves to articulate manageaent opti(^ and poi^i out ' 
^^eut choices"^ CHcCorkle,M977, p 7). / 

WHERE ARE NOW 

The University* inforsation systefe is now 4n lisbo. All Wta processing ' 
personnel have gone oa to oth^ eM^oysent. The data center\\ now closed. 

■ The institution has returned to i4rly total eanual operations payroll 
is being run ox^ another institjAion's a^mter). With the return to th^ 
"quill ^en and inkwell^sta^, the conputer is still being used on 'a limited 
basis by sc«e of the faci^y. No decision has been iDade "to date. An advisory 
'cosittee, headed by tHe chief executive of the institution, has been activated 
to study the situati4. Also, there is a tiee-sharing terminal on loan frOia a 
local ihdustry th^ is being used on a very liaitecJ basis in a few acad^c 
areas. It appeals 'tl^e is nearly total disenchantsent with the entire concept. 
Tlie responsibil^:fbr the data processing function has now been shifted to the 
president* / • . ' ' ' ' 

■ ' \f ^ ■ ■ 

.^^ The eati^ field of infor^tion systess and data processing is an extr^ly 
volatile one^^'l^y rapid advanceaents are being made in s^ftifare and mini- 
coiqnite^s. Each passing day ushers in new, but auch sore .^ily operable systeas 
that are readily ad^abie to the needs o^ the small institution.' It appears 
^ that many of thesexare not only reasonable in cost, but high in ca5)ability^. and 
relatively easy to i^leaeatySuch a "turn-key" systea aay provide a relatively 
safe and viable choice to snail colleges and universities. 

..... N 
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IgiAT WE HAVE LEARNED 



I agree with Heathersby that it appears that actual pWng and d^j^^sion- . 
. '^g^^f^'Hore politically based and intuitive th^^^ ^ 
a<iaini&trators niight care to publicly adait (Weathersby^ 1976). ^ . 
.r •'We h^e ^llo learned that the contributions of information isystems are 

^ /li^^^byourownability to carefully think through Khat kindsWdec^^^^^ 
we need to aalce on what kinds' of issues. Although we soaetiBes Bight like to; 
^, -^think otherwise, "the information we use to analyze our academe .prograa^ is ^ . . / 
-^oective reflecting the pinions and biases of the individuals who pthered 
andanal^edthedata-CMcCorkle, 1977, p4), In short, ^ have iearled that " 
information systeias are not a panacea. T^^ are necessary/ even vital' to .the 
^.continued ex^ce of higher education. Whether we lik/it or* not we are in 
an *ra of increasing accountability to 'all of our hi^fer, educational 'constit- 
uents'. The benefits-of higher education have ieen oversQld and the general 
populace is,exhibi'ting an increasing degree of disenchangsent; therefore, it 
is becoming increasingly i^qwrtant that we can demonstrate to our constit- 
. / uencies and ourselves that w'e can and are naking sound^decisions based on the " 
best use of inforBation available to manage «a/institutional fesources. All " 
this points to increased need for good information systems. , ' " ' 

•The successful development, of information systems' should not be viewed 
only as a technical problem." (Schmidtlein, 1977,'p 41)'. Anyone conc^ned with . ' 
developing infor^tion sy^ knows, of course, ^that the creation of I 
system is ftnistrated far more often l^y political concerns than by p«>blems of ■ ' 
technical feasibility CSchmidtlein, 1977, p 29). In the final analysis, ■ 
•success appears- highly. dependent on.people and change.. Things are built^und, , - 
people and people have personalities, ^^ge in the' field of hi^er education 
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may be keyed to three forces as Bacchetti hak stated.. The first force .he has 
identified is the gradual decline in' the ability to examine, express^ and on 
occasion modify institutional purposes. I also agree with his conc^ of 'the 
/other two forces. , the others are far-reaching financial liMtatiOns and 
^ increased" ^preciation for -sophisticated aanagement (Bacchetti, 1977). The 
first two tend to negate the positive effects of thLhird but at^least it 

does offer some ray of hope. \ 

' . , ■ ' ■ '■ * 

• ^. • ' * 

Many^people seea to prefer the pain and dlscomfort^df a "known" bad 
situation, rather than the fear of the -unknown," that" Bay lead to a vastly 
i^oved situation. Fear aay bring' about procrastination in the decision mak- 
ing process, and ejqperience tells us that procrastination is the most insidious 
form of denial. Hhen we refuse to make a decision we hives in effect, made one. 
Once this happens, then manageuent or administration loses' its leadership role 
and becomes reactionary to the environmental pressures. We mtst not 'under-^-^ 
estimate the element of fear^Surpri singly, fear is found in the most uneacpecJd 
pTaces and to an u£jected iegree. It " can bring about insidious failure W 
"to insure the continued iguccess of the data processing inStaliaUon in mating ' 
trganizational needs, it is not sufficient to use participative management in 
need^asses^ent and installation choice, and then stop. The continued ii;volye. 
ment of each level of oi:ganizational hierarchy in the continuing evaluation of 
the system is essential, f^ithout continued involvement by staff. Cthrougi the 
avenue of a user's committee, fir example), it is probable that the installation 
will lose the crucial s^rt o^ its users and be 'perceived as not adequately ' 
meeting their needs." (Glasscocl: § McKeown, 1976, p 120). 
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Continuing with the pr«>ctoiogical examination it may be beneficial to 
briefly outline the .total post-inortuia results. ' 

we all »^st change tcvsome degree and ear of the\mknoVm 
(e.g., information systems data processing 'and a conputer} is 
a barrie;: of major magnitude when it comes to change within an 
institution of hi^er education. -'^ - . ^ - 

Even in a small institution, participative management, committee 

involvement, and other'' democratic processes may liot. be adequate 

to the task of dispelling fear. - , ' 

. Having the Support hi the- faculty zxii students is not enough.. 

The.publicly stated support by the chief executive is necessary* 

' A firm commitE^nt of resources, conversion Schedules and a stated 
attitude of cooperation must ^be required by the chief executive 

, \ ^ , . ... 
The positional authority (and demonstrated commitment) of having 
the system directly responsible to the office of the chief 
^ executive is desirable. 

I . ^ ' ^ 

Individu^s may change-'- -institutions may not. \Once an indivi- 
dual leaws an environment and becomes ^ expdsed to new concepts 
and ideas and then returns to the former environment that is ^ 
essentially unchanged, the individual becomes higjily sxxspect, and 
meets great opposition to cWge and develops a hi'gh level of 
anxiety and firu^tration in atten5)ting to bring about change in the 
institution. 

*Selecti^ and promoting frpm within may create status problems 
wi thin ^Staff ^personnel, thereby enhancing uncooperative attitudes. 
Many^Jobs" (e.g., keyp^ch) have implied status in the minds of 
soma people.' ^ 

Ihings are built around people and pec^le have personalities. 

Fear of any type (e.g., loss of enployment, change,' learning 
* something new, the^mknown) is very difficult to overcon^. 

t 

To be successful a system must have the commited support of all 
levels (i.^e., students, facult)^, pi'esident, and the staff) . Lack 
of siqjport in any of the groups can spell disaster. 

Procrastination in the decision making process is the most insifdious" 
form of denial. 

Education (regardless of how subtle) may be necessary at all 
levels. This is especially true in the case of the chief 
executive, unless the individual is already knowledgeable in the 
field. ' 
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^iL*? 'P'in^si^e* staff based gn th? niuimW'niber 

of people) my appear quite efficient in teite of budge?, JflJo- • 

SWgeS! e^c!r " i""-. P— 1 

So;Me:t'"'"°^ effectively Slow or even' prevent syste,«. 

toniml staff, also makes prof esional training difficult and allows 
functional control to be exercised by aii individual fe% T,?na^^» 
developn>e;.t, documentation, etc) tZoT^'s^l^^e-^^^^^^^^ 

aJ^fc°f ^^}^' ^.^^o^S^s the small institu^?(Pft«s margin for " ' 
error is less; however, operational efficiency is cruciailnd 
control, ^s difficult. This may be true, in pm' b^e the 

SS'^roSa^J t\rS^lS&°^^^^^^ Suiting ■eoJn'^LS^ions 
and provS a^Jst\f o'Jl»^~ s^^^^^^^ 
xnfoxmatxon systems teU the truth withoiit discrStion!^ 
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^11. so mich for /the autopsy. While ^ agree* with Adkms; . .thatf*w4 

.must cqnclu^e.t^at the iverall record of information systein develqpaent in 

. support of decision processes in hi|her education is not good,'.' I still believe 

it is orfe of the hdpes;;of^e-futurg if we can l^am froa. our mistakes 

_and successes. I believe that wi-th finances tight' in the field '^f education 

. it Whooves us'to atten^Jt to ensure that all our^esource^ , human as well as' " 

financial and physical, are efficiently iili zed so as to pr;vide the richest 

. academic ^vir^e^t for our jtudents./e students are the.focal point our 

^Teal hope for tRe future.' I believe this a ?^ct of life^and not a legislative ' 

'mandate. So, if we are allowed the privilege of working with the future (i..e., 

through ^ur students) what' greater exciting and wo:^hwhile challengeTan there' 
be. / ■ < . , • 

If we can only maintain our sense fif^iuimor and not 'take ourselves too 
seriously, continue to learn from our mist ak^sVi concentrate on .providing the 
best possible academic environment for our students ... who knows, we may ' 
achieye some degree of suQCess yet.* * ' ' ^ 
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/This paper presents the anderTing philosophy of a college ^ 
management information systeci. The topics discussed include the ; 
' system rationale and- cfeyeloproent. The system architecture', file 
structures'along with their key linkages are presented. Samarized. 
cost justifications "In graphic form are\icTu^. 
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PREFACE 



Columbus Technical l^tltute Management Information System 
(C.T.I.H.I.S.) ls the result of years of planning and development at Columbus 
Technical institute, Coliinbus, Ohio. The system is the product of a comnittee 
. process and individual efforts toward the improvement of management 
concepts for assistance if, 'administrative and instructional decision^Hng 
at Columbus Technical Institute. 

C.T.I.H.I.S. represents a master plan for the management of information 
of both a quantitative and a narrative nature. Data processing applications 
to management have had their greatest advance in quantitative inforwtion. 
The quantitative concept of.^T.I.H.I.S. . encompasses nifiaerical and statis- 
tical factors of institutional operations (e.g.. enrollments, financial re- 
ports). The narrative concept relates to normative-traditional cotnnunications 
between administrative offices and is of the written word nature'. NarrattVe ^ 
portions of C.T.I.H.I.S. both supplement and complement the quantitative 
component. The narrative content of the C.T.I.H.I.S. is related primarily 
to documentation, procedural, and s.u^rization statements necessary for 
- administrative support functions. Ihg^data bases are characteristic of the 
college district which maintaiaTa certain level of centralized decision- 
making. 

E^^titJrThas traditionally been organized irtto a number of functional 
Teas (e.g.. adninistration. instruction, student and personnel services) • 
which are operationally autonomous of one another. These traditional 
functions have beei> construed as the s^^stems within C.T.I.H.LS. The 
functional independence. of. the^e functions 'pertains primaHlj'" to the records 
and coninunipations of each suhsy^i^^^^t^e. A#inistrative'anl ( ( 
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supervisory organization components have followed similar breakdowns. It Is 
feasible to continue tljis functional division In order that established 
data bases be operationally integrated. For exasiple, .the student services 
component has a series of records., applications, transactions and cojfBwnlca- 
tlons which are unique to that function (e.g., ad&lsslons,. placement, student 
activities), /-q'here are also counselor and paraprofessional subcultures^hat 
are collectively kno-^n as the student personnel cocponent of the organlzagion. 

The institution, whet^ier college or university, independent on the 
total integration of all subsystetas. Kanagenjent looks to the aggregate 
results of all functions and raust be aware of the influences each subsystea 
may bHng to bear on other subsystecis. The managefsent inforsation systea 
approach provides a venicle for integrating the laore significant data from 
eacTi of the subsystems for management processes. The total Integration of a . 
management information systen means that common elesients are treated in a 
like manner throughdut the system and that interlinkage is possible between 
data records and files. 

The larger asd more complex the organization becomes, the more im- 
portant it is to establish suamary leveTs of inforeiatlon. C.T.I .H.I.S. , at* 
its present level of development, has its greate'st impact upon the 
operational aspects of the campus district. As such, supporting data- pro- ■ 
cessing applications are an ac&ninlstrative service. However, further 
.exploration is necessary Into the areas .of model simulation, planning aTid 
executive managesient predication models. 

Design concepts include a centralized -proc^sing capability with- 
record access ,f or the^campus operation. C.T.I.H.I.S. -is a software product 
capable of adaptation to various IBM central processing units. ^Clearly, 
a w^dfe. range 9f management Systems, and techniques- are available In educatlTjn. 

.2-" -3^8 .; . ■"' . 
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The computer objectives explored within 'C.T.I. H.I. S. are: (1) an 
operational systesj* (2) a planning systeai, and (3) an executive saanafement 
system. 

C.T.I.H.I.S. Is an operational system in its productivity of copwnica- 
tlons and statistics normal to ongoing operations of a cocimaiity college. 
It integrates a range of information-accounting reports, on-line enrollments, 
class rosters, grade reports, payroll and facul% class assignsients as exam^ 
pies, C,T,I,H,I,S, maintains contrel over the integration of .data bases, 
selective retrieval, computation, and print-prograxas. 

C.T.I.H.I.S, , hov^ever, is primarily a planning system wherein analytical 
study pi^gram, report aggregations, historical coEparisons, statistical 
projections, and computer simulation raodels are utilized, 

/■ 

The third and last objective (3) is a combination of the first two 
objectives and will vary according to denand and the administrative style 
of executive level adsrfnistra tors. 

> 
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^ Accountability in higher education is- roost frequently charapterized by ' 
efficient utilization of available resources. Increasingly, decisions are 
based on systecatically gathere<i data subjected to quantitative analysis. 
This approach to administration recuires accurate, reliable'infornation about 
an institution's fiscal and human resources, cun^t operatipns, and future 
prograias. 

Accountability, in a greater sense, is the acceptance of responsibility 
for the productivity, cocrnainications. and end iWults of the education 
process. The practical problsn is one of organization and proper actoinistra- 
^ tion to achieve a working co^lex of tieanlngful inforeation. CT.I.H.I.S. is 
an operational approach to coGbining Infonnatlon emanating frora functional 
areas to aid in the acfeini strati on of the entire organization or a "total 
inte^ted Inforaation syst^^ "Total" suggests that all areas requiring 
control, evaluation, and decisions are continually dealt with. 

CT.I.H.I.S. 1s a dynamic, organized plan that services factual needs of 
all areas while providing Infonnati on for effective administration of the 
institution. The total information systea Is a linked network of raw facts 
(data), processed data (tfrfonnatlon) and the nanual and autosated procedures 
vrij^ch fnake the network operative. Management and data processing have his- 
^torically cut. across organizational lines. This fact will beco©e even ©ore ' 
pronounced in the operation of C.uI.M-.I.S. The result is a significant in- 
crease in the capacity to coordinate- instructional , administrative, and ' 
support activities in higher education. ■" 

.The major systems icprovement is the elimination of the duplication ■ 
of data, Veduct.1on of the ntfnber of tiroes that data roust be transmitted , 
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and efficiency 'in .corapHatlon and display of inforration. Planned^ storage ' 
and processing of data^uires a single entry and only one entry Into the 
system. The concept of "Integration" provides the ability to cross reJeJ^ce. 
interrelate, and retrieve all data vrithin the entire sys tea. 
The C.T.I.H.I.S. network consists, of cajor subsyst^: 
< 

Student 
Personnel 

"instruction ' C 

Finance^ 
Facilities 
Research 

These subsy^i^s are the rajor componeBts of higher education Infomation 
systeos. They are clearly receiving eephasis as 'ctewon ground" in the 
Bwltitude of tixonosles being developed in educational systesis. ' 
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WHAT IS AN INFORHAHON SYSTEH? 



Infonratlon systesas are inherefrt in any organUatiw of people. T?>ey 
my be planned and recognized as inforsatlon systais, ocJthey say be unplanned 
and unrecognized - but they do exist In all organizations .\ . 

They exist out of the need-Yor keeping people^vrtthin an organization on 
their respective targets, whether the taj^et is a red'uction in co'stc^r an 
' i^rovesaent in the end product. Their value is measured by their use. ^ 

Scope of an inTorsation systea is dependent upon the degree ahd qi^lity 
of planning that goesoato it. It can be as broad as the vision oV-those who 
are to use it, but it cwst be based upon sound, realistic evaluations. ' 
Costs of inforeation system, good and poor, are relatively large and 
. rarely fully identified. It Bight be added' that cost differences between 
good and poor infonation systems is relatively soall except for the effort 
and disciplines that go into their planning. . ^ 

An information systes can be defined as that body of infoiTation which 
Esanageoent finds advantageous or necessai-y to use in order to maxioize 
effectiveness of its various programs, together with people, supplies, 
equipoent, furniture, and services that sake this inforsation available. 

The value of. an information systes is detereifted by its content ^nd 
use. Its content is detemined by the views of sanagsjent and the ^perience 
and capability' of those who guide Its- construction. Its ^e 4s deterained 
/ by its content, its ready availability, and its format in all 'respects'. 
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NEED m m rNFOVATION SYSTEM ■ 

It has been stated that schools exist for the purpose of preparing 
the youth of today for mximm capability .of successful living in the 
env1ror«^„t df their later years. Each colTlge operates with an objective, 
. stated or ioplfed. and has developed a series of educational progr^ each 
of which laakes its corftribution toward achieven^ht of the college objectives. 
Each program has been evaluated -for its relative effectiveness toward 
achievement of the college objective. 

An inforration systen, is a program of a ^staff" or supf>ort1ng nature 
with the Objective of increasing the effectiveness of "line "prograeis (such 
as instruction, program) which in turn directly contribute to the college ob- 
jectives. Ai, infomation syst^ Bust pass this saae evaluation test of its 
relative contribution toward the effectiveness of line progr^ it suppoj^s. 
Its i^ain use should be the effective diis^iination of infonnation. 

Even the smallest colleges naintained a type of inforration syst^ which 
nay have consisted of little ^re than the teacher's grade book, telephone 
and rraii service, and expense records. As educational systeos increase in 
size, derarrfs placed upon infors^ation syst^ increase. In a aulti-campus 
college, opportunities cultiply infor^tlon systea to inprove'^'the 

effectiveness of its cain liije programs. In fact, a college of today could 
not exist without an information systeci, 

• In education, an infomation system program Is an, essential tool, school 
tables can replace school desks, oulti-purpose roqms can replace cafeterias, 
but nothing can replace an information systei^ except a better one. Up to a' 
point, tne better the information systea. the- better the educaWon per "' 
available dollar. 



-7-353 



PURPOSE OF I'NFORHPiflON SYSTEM 



The purpose-of an infonnatlon system is 40 enhance the effectiveness 



of an organization through the display &f pertlnt^ Information. Host 
organizations have available a variety of programs competing for eniphasis 
in their potential contribution toward the organization's objective. In 
colleges, bookbinding competes vrith purchase of new books, secretary 
additions coeipete vrith teacher additions,' improved lighting and chalkboard 
standards compete with other programs. An Information system is a similar 
program. It is because of an information system that decisions are made 
which .enhance the effectiveness of other programs and hence of the total 
education process. 

< 

Counselors also exist for the purpose of enhancing effectiveness' 
of the college, but they in. turn must often depend upon the information 
syste^i, and it is for this reason that they draw upon files and make 
varied analyses. €^ectiveness of their counseling is. many tiroes affected 
by aval lability and ready availability through data display, of adequate 
information and analyses, 

A school systeni itself is largely an information system where students 
obtain information and concepts and learn to juse them properly. Since 
students are human beings and respond like hunan beings, the information 
and concepts must be presented professionally and must be conveyed to students 
by personneT with proper training and background. All that is told to / 
students in class could be written once an/ read, thereafter in books, *but 
without professional presentation tbe education process would not be 
successful nor would it neef current needs. All information systems have In 
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coimdn this need for professional presentation both in opera/i'on and 

"in the continuousjjrocess of their development. * 

Value of informatioTi is measured by the effectivenes/ of it? use. 
Its use. as in the case of students, is determine? larg/y by its -presenta- ' : 
tion. It is for this reasort that data processing has always applieij 

, meticulous care to- the presentation of informat1on,/hether this entails'the . 
design of a straight, evenly printed or of a pTge type on a Jisplay. 
tube. Information must be conveyed to people, includisg students in t^^ 
classroom, in such manner as they will use it if it is to effectiv^ serve 
its purpose. It mst be available where needed, .when needed, ancPin a fonnat 
des'igned to invite its use.' 

Information systems have the sole fXinction of enhancing effectiveness of 
the programs they serve. They-'are effective only insofar as th'^fonnati-on 
is used, whether in mihor or UuniXli^u dollar decisions. Information tends - 
to. be used only when pressures of its j>iqd outweigh inconvenience of obtain- 
ing it. and reading it. The more easily obb friable and readable the infor- 
mation the mor? it win be usedf and the" iiore information is used the more 
valuable is the entire information system, - , • 
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WHAT IS A COMPLETE TWO-YEAR COLLEGE INFORMATION SYSTEM? 
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Opportunities to improve education through improved infomation avail- 
ability 'are probably as numennis'^s those available to improve business effec- 
tiveness by the same means. Both educators and the public appear generally 
alert to this fact. This awareness invites -some glibness in discussing- complete 
information systems. Particularly when pressures for infoimation exist in S4 
many different areas of a school operation. 

A complete information system can easily be viewed as a panacea for all 
the day's difficulties, and it may properly be so for a large portion of 
them, but it is necessary to reduce these difficulties into specifics in ^ * 
order to produce more than discussion about them. 

A complete information system, by implied definition, is one which' 
can produce information required to answer pertinent, thoughtful, and 
"constructive questions raised by parents, voters, curriculum directors, 
counseJors, faculty, students, planners, fiscal ajfrninistrators, ma'intenance' 
directors, -research departments, and many, others. To put the scope of such a 
program into better perspective, the following bnjef 11st of cand^^es for 
inclusion in such a system would be considered under this definition: 

student Progress Report * 

♦ ■ . • - 

Student Progress Projection Report, gpmpared 
with achievement 

Budgetary Position Forecast 

Comparative Program Evaluation . * 

Cost of a Unit of Education 

Cpmparative Achievement Analyses 

-ID- 
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InjlivWu^^iedJItfient Instruction - - ^ 
Simulittion and Forecasting of P^yslcaT Facilities 
S'tudgnt Pr ohlenr Solving . X ' 
Manpower ^s^'' . .■ • ' 
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A coneg6;^5trict is aji organizatioTn of peojjle^, facilities, and ' 
epuipment.- All people recHJire information of \}arious, t^pes, in various 
quSiti ties, and at various times, ' ATT people also enter data into the 



system, ^ ^ . 

If^^ach division was relieved of the resjonsibil ity^for distributing 
fnformation to all other divisions, and with .one recording fcould make .it 
av^jlabU wherever it might be required,' great.saving io time wodld result 
and much duplfcati^n'of effort would be eliminated. , ' ' 

What is 'needed is a system which 'will shorten and simplify the 1-inV 
•of conmuni cation. .Long lines of conmuni cation are shortened or eliminated 
by record ing"da.ta at its source *as' it happens. Data is jtransmitte'd to ^ " 
central 'information system where i^is avallabl'e^to all who require it 
on a. scheduledSr inquiry' basis through the^j^of rempte display devices.- 
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^ THE DEVELOPMENT Pr5cESS ■ 

I. File Design. ' 

All management informatiort systems (MU.S.) are comprised of common 
, elements: data, software HKccejs the data, hardware and report formats* 
The mKt important of these elefijents' is tHe data*. Data must be designed to 
max^imize utilisation and miniihfze redundancy. Data mus»t alsa be designed to 
.maximize tlTfe potential for cofrelatidn. Therefore, the first and most impor- 
tant s'tep in building an effective management information syst&n is daija 
design. . ' • . ^ . ' 

Data des+gn, however, impl^^ the existence of soire' system to utiliz.e 
that-data^ Therefore one rtust first be aware of the environment one is in- 
fluenced by and the syi^ems that constitute that environment. The typical 
"fcollege environment and t|je ma^^systems that constitute that environment 
are shown in Figure 1. Each of these sj^stems ^ Be further delineated ^nto * 
sabsyst€?ns as depicted jx) Figures 2, 3, 4, 5, 6 and 7.-^Data fil^s and 
elemeni^s to be utilized in the M. I. S. ,* therefore, must be that' 
data currently flowing through thes^ systems and subsystems. One approach 
to collection of this data is the traditional approach sf converting 
data files, from batch processing formats --to random access formats. 
This approach however, does n^ address the problems of massing or redundant 
data. ' . . - 

.An ^Hernatiye approach is to thoroughly investigate wfi^ data is utilized 
by the operational units of the college and for what puJ^ose it is used. 
Figure 8 illustrates a format that .fTlielpful in this inveStigatij 

The analyst records on this fonn the. data elemenrused, whatisour^e the ' 
data element orf^nates from, and the size and character of the da'laNelfiment 
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(i.e..' nitric or alphabetic or oixed). The analyst can use this infonnatipn 

as a planning tool to discover data redundancy, to ascertain where sjburce 

data should originate -and to design infortnation files. 
' .1 . . 

The next step in file desjgn is to indicate the file linkages. It is'^ 

iaportant (especially with on-"Hire systems) to allovca single transaction to 
.operate on as sany data files as possible. Figure 9 illustrates the file 
linkages in C.T.I.K.I.S. student infonnation i&^linked with class inforroation 
via enrollnvint data and grade data. Student infomation is linked with bud- 
getary information via fee data, etc. ^ ^ ' 

Careful. attention to file design can result in a ©ore useful H.I.S. when 
operational. Good file desigfi can also expedite a conversion from a batch to- 
an on-line system, 

IL Order of Impleaientation ^ - 

« 

On line H.I.S, imples)entation should coBinense with that systan that pro- 
vides the greatest cost benefit. All systems of a college exist to support the 
student and in fact receive t)teir data- fr0fn student input'. Therefore a logical 
progression for system impl^ientation >r6uld start with studen.t systan develop- 
ment. Succeeding system^eveloptnent/Woul'd progress as follows: 

S^dent;^ ■■ - 
' Instruction 
Finance * " _ ~ 
Personnel 

f ' 

Facilities , - — 
• . Research 
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-such a. progression cao be graphically represented in pyramid foaj^ 
' (Figure 10), where the student,' instructi'on and finance components form 
the base oa which the remaining supporting systems rest. Such an implementaion 
allbws us to support those areas of greatest growth potential with minimum 
increases, in staff support, 

» 

HI, System Components 

The entire M. I, S," system is comprised of (1) data entry equipment, J 2) a 
monitor software product, (3) the computer, (4) a file access method, (5) the 
data files, and (6) report producing software (Figure 11), A logical progression 
of component and software development to a full ff.-LS, system would be: > 

- ; CPU -Selection 

— F-R^ Design , ^ * , 

,. File Access Software . 
TP Monitor Selection * 
Data Entry Equipment Selection 

t 

RPG Software Selection 



IV, Cost Benefits ■ 

Since 'the implementation a£.H.-I,S. at Columbus Technical Institute, cost 
of data processing per.st-udent has dropped from $80 to $60 (Figure 12), The 
^ number of operational' personnel required for student registration (as an 
, eWle)'has decreased 'from iight people to four people. This has occurred 
doling the increase in student body from 1 ,800 'students to 6,000 students. 
tF^gure 13). > \^ » 
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V. Project Wanageiifient 

Columbus Technical Institute considers each systein or subsystem developinent 



project 



as a' separate project to^deliver a final product. He operate ^under thje 
method of management. Each project is detailed as to the steps required fpr ^ 
proj'fect completion, the time required fpr eaph step io be completed and**the 

c 

resource- cost of that project broken down by objective. 

Figures 14, 15, 16 and 17 are samples of some of the, project design 
documents we utilize. The reader is referred to "education project management^*, 
Charles Merrill Publishing Company, Or. Desmond Cook. Or. Cook^s text is 



an excel lenjt reference for the field of project management. 
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CICS/VS Installed 



IIS lostalled 



LIB/OL Insta^d- 



CICSAS Ordered 1. 
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LIB/OL Ordered 3. 
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Activity 
1 

1- 
3 
4 
5 

7 • 
8 

9 ' ■ 
10 
11 
12 
13 
14 
15 
16 




> Start Event 

JuV 1 ' 

August 29 

September 5 • 

Septenber 12 

Septad^er 19. 

October 25 

February 6 
» 

March ^ 
April ^ 
Sep^ber 19 
^tober 3 
September 19 
January 2 
September 19 
January 2 
September 19^ 
January 2 
'Harc>/l3 
' March 27 ' ' • 




\ End Event ' Description 
July 7 Select ^^Gject'Halfeger 

September 2 '^Ft^ Project Manager 

September ^ Select Project Team- 

/' 

ptember 16 Train ProjectvTe^ra 

October 21 Redesign MIS ' 

Reprogram HIS 

' ff • 

Integrated Testing 
System Checkout , 
SystOT Operational ^ 
September 30 Redesign Operating System 

• * - , . 

October 7 . Reconfigurfi Operatif/g Syiteni- 
Order CICS/VS 
Install CICS/VS 



February 3 
March W 
April 7 
KSrch 3^1 



December 23 
January 6 



Decenbgr 23 'Ofder IIS . . 

January 6 ; ^Install lls 
■T)e<;ember: 23 Order LIB/,OL ^ ' 
Januan^-6- Install LIB/OL - 

• « 

March ?4 ^ ^o^iplete User Documenfation' 
Manch 31 . - xraih Users 
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BudgSt Plan 



CTI ACCOU;<T 



•3 



TOTAL 



:?io 

410 
450 
640" 

TOTAL 



50 



2.000 
— ♦ — 



2.050 



150 
6. 

2.491 



2.641 



, 50 



50 
600 



300 
600 



350 *350 



50 



1,000' 



5.741 



Codes : 



310 
410 
450 
640 



Supplies! 
- Training and Conferences 
« Travel ^ 

Har-dware and Software Rentals 
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The M,r,S, system* as presented within this pjper, encanpasses the major 

* • • 

•subsystems being utilized tn .higher education. throughout the United States. This 
paper presente the Columbus Technical Institute concept at one point 4n the . 
history of the system, ' ' ' 

The data base_ related to each subsystem is the totality of the individual 
units arfd is -Sir more extensive^han information processed in aggregations 
between the subsystems. Al] reports contribute to the effectiveness of the 
infonsation system., The aggregate reports created by combining basic elanents 
i^nto desired formats are used for special purpos^es. These special purposes are 
of an executive nature and have. the flexibility 61 being modified to the 
administrative style, governance needs, anti operational' concepts of other, 
institutions of higher education. ' . • ' ,^ 

AvailabiVi-ty of data processing equipment and ,a bigh leve?of sophistica- , 
tion in software concepts will cS^se .further improvements 'in the M.I.S. concept. 
The awarene^of maTiagerial specialists-, technicians,, and fadjlt^will give 
life to new applications, j^.T, I, M.I.S. is a first step in harnessing and di- 
recting the potential of technology toward the needs of higher education.' 
E)^erience.wi>l cause refinement and time' ^111 allow-for sophistication. 

. . • ' ■■ • ■"■ ■ • '•- 
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THE HUMAN DYNAMICS OF* INFORMATIOij SYSTEMS 
DEVELOPMENT IN A SMAtL PRIVATE COLLEGE 



Brother Paul Grass 

Vice President for Administration 

and'' 

Roderick McMillan v. 
Assistant Prof esse r* Computer Science 
Computer Cernter Director* 

Saint Mary's College ^. 
Winona, ^Minnesota ^ 



The' "personality" of a .small liberal M/ts ^ollege is^a composite 
of the views and daily behavior of students, faculty adminis- 
trators. ' If to Information System does not complement this per- 
sonality, niajor human conflicts result. This paper describes 
the planning, selection and initial implementation of a mini- 
computer (PDP-11) based Information System at Saint Mary* s -Col legfe 
(under tKe Advanced Institutional Development Program) . A review . 
of the guiding constraints, illdtyates the nature of the problem 
and the- range ?f possible s«^tions. S^topics include financial' 
limitations, educational philosophy, faculty-^feninisjtration c£)op- 
-era.tion, planning and -management style, student perceptions, 
available technology and professionain^af f experien'ce, . 

■,. .- - ; v.; . ■ ; - ■ . 
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In the seven-year period; 1970 to 1976, tMrty-seven private four-year 



colleges ceased operation ^d' thirty-six private two-year collegea closed 

\ ' ' 
their doors « An additia 

• switch^ from prjpmt^ to 



* their doors* An additiogtial stwelve private two- and four-year colleges 



public ownership*^ 

Talk and evid^ce_of such closings are guaranteed to strike fear in the 
hearts of all anall college administrators and trustees. They are also im- 
portant considerations for the Infonaation systea 9pecialist who wishes to 
instay/a new or improved syst^j for if a system is to aeet 'the needs of the 

that ^organization must be identified. If " 
being develop^, it wotild be appropriate 
to consider whether the prime ^ij'^ve' was profit, growth, share, of the market, 
risk avoidance or some other. These same motives, excluding profit, may ^Xbo 
be appropriate for small colleges, but the. aoBt obvious obtlVe these days is 
surviyal. In fact, the obligatiott^of the Board of 'Trustees is, first of all 
tonsure the survival of the institution. '[ 

Sooe^ might object to this seendngly callous focus on survival, ' Most col- 



orgahization, the prime iJsotives 
a sjratea for privat^"^ business we 



l^es have rather elaborate and comprehensive statements as ^he mission df 

;£he institution, which say in some depth what it is trying to%>. These 

^ * ' • 

statements are Important as' goals, .but they are eq^ikly a "formula for -&ur- 

vival" or a "rationalization foV survival," 'in other irotds, colleges hope to ' 

siunrive by fulfilling their mission. They also beli^^^hat it is righ( that 

th^y sury:^ye. because their mission is^^toi^orlble, - , 

The search for survival may^t^fcei onebjf. several forms. To understand in \ 

depth a particular small college i one, mus«r determine its.key ^mn^val strat^y. 

One pospib^lity in a private college is an emphasis on cost eftectiveopss 

^"Private Colleges Closed or Shif ted^to Public Control*" Ch*4nlcle of. 
Higher Education. November 21',- 197?. ir^ 



hea^,oonetary deaands. The i^onaatjon system specialist sho^d try td de- 
• temine.theliastitutioo-'s past ^oethods oi funding majbr expenditures. . Such 
potential sources as tnajor fund appeals, _ foundation" grants., government pro- 
.grams, and general operating funds ^t be cdnsidered. • The* source itself may 
well influence decisions as to size of equipment, new vs". usei, rent/lease 
6* pdrchase, and the size of the computer suppott staff. 

At Saint^Hary's College^ the preferred^, sources are foundations and gov- 
e'mment programs. The first computer, an IBM-41130, 'was obtained in the late 
19^0's through an NSF -grant. In 1974 the .college wrote a maj.r proposal for' 
. funding new programs mtder the Advanced Instftuti9nal Development Program ' 
administered by the Office of Education under.Title III of the Higher Educa- 
tio*Act. It was 'natural for the institution 'to include expansion of both • 
hardware and softwaire fes a major support portion of tfiat;^grant pro-am. The 
proposal was 'approved an(^ f ufads ^awardld in 1975; this repor.t largely focuses 
on the experience gained dujrjtiig the firfet two years of this five-year AIDP 
grant. ^ 

. In addition to Identifying the source of funds, the' information system 
specialist teust deter^iipe th? amount of funds available. Cooqjuters coiJ^in • 
all sizes dnd pMces. . Each could, in its way, serve the needs of the small 
private college. When determining the size for a particular institution, me 
must find, out how much expense the institution can and will readily support, 
This iimount can vary widely, but 'a good 'rule of thumb is to cut in half tht 
amount ,the. administration is afraid it mi^ht have to spend. For exainpXe. 
Saint i^^ry's had earlidf investigated theVss^bility of obtaining a used ' 

» * 

IBM-360. Purchase prices approximating $200,000 tiad^been bi#i but the proj- 
ect failed to oateriilize. Thetefore\' a target ^rdware cost of $li)0,000 . 
*48 determlnedaathe appropriate amount for the college. Thitf aao^t was 

^ • ' 386 ' 



college avay from system which* vas not diihjact to the wishes anVi ne^fi of 

. * * • ] * . 

the "bollege Itself . " f - • - 

. The basic .system ^optloas jtfeye 'trhe f ragmen ted ^ ^raosac t io&al systems, ap- ' 

proach or the integrated information ^system' approach.' Actually, this decision 

was not in f terms, of which pne to* choose, but how mi^h integration could be 

done and in what way. ^smoothly functioning set of trai^sactioaal systems is 

mandatory for an ef^ctive integrated' system. • T^^^ t^>0, the n^c^sary aggfe^ 

gation of information for. planning must come Trom the separate^ systems ^eded 

for day-to-day-^operation* Integration o£ thfe ^Item results from a systems 

study focus/ng on the needs of the institution. This study,** and the sxxbse- 



quent design and develogment work, can be so lengthy as to Result in a col- 

liege's having three years .from jiow what was deemed optimum several years 
" * / t. * , ^ ' . . 

before. • • / ^ I 

/ A dual approach has beetv'r^en at Saint Mary''s College. An integrated 

^ • . ••• - ^ - . 

system requires an easUty accessible data base. Trafesao^^bnal systems are 
also improved by operating froa'a comEson data base de&ign. While, an outside 
consultatxt; was helping college management define its goals, objectives and 
needs, the computer center staff woxild somehow convert the individual trans- 
actional systems^ tp^a comnion dat^ base ^psign. Jhis attack may be ^Jlewed as , 
both top-down and bottomr-up, with a greatt deal-^j^ faith fhat both activities 
will meet in the middle. 

Associated W.th the system options are software options > Ranging^ from 
complete packages to completely originaJj^evelopment, thes/a options limit the 
system aite.matives. ^Actually/ aA ^hstitqtion does not have to *iise only one 
of the options.^ TJie choice «'t Saint Mark's -was to purchase a system^ WISE, 
from tl^e computer vendor. This package supplies the dat^ base software needed, 
includes the necessary utility routines, provides some transac tiogpal programq 

■396 ' ■ • ■ 



which the college did not hav^. and allowsifor exp.ansion througft user-writted 
extensions. The college also participates in exchange Prganizaticml^uch.as" 
CAUSE epd A5CUE (Association of Small Computer. Users in Education) . 'in some'- ' 
cases, programs ^re available which can be used^th no change. l5 mo'st 
^ casers. 'what 1^ obtained is a model 'upo; which td build programs wh^ich meet tt^e ,' 
'distinctive requirements- of the college. ' , ' ^ ■ '' 

fhere are many hardwAe options to he considerk,^ and the list is growing 
-each year, dne may select major or mifior vendors; batch °^^^kl^ing sfsJ' 
terns; micro, mini, "mldi or,,,^^; top-Qf-th'e-line. middle-ollK^or bot- 
*£om-of-^he-line. .Saint. Mary's iad op.erated an 'lBM-1130 for both academic ' 
and administrative purposes by^^locating blocks of time 'to ich fimctio^" 

* « 

The dfesire to continue a^h dual use." with the elimination- of b;Lock " sqheduling . 
led to the choice of a Le-sharing system. ^ The available funds dictated, the 
selection of a miiri system rather than sbm^thing larger/ Recognition of a ' - 
future need to grow led to the. choice of a middStaf-thelnne sjstem. Afte'^ 
. sorting out the^e options, fhe college^ selected the PDP-11 Model 40 from 
Digits- Equipment Corporation. This Selection was al'soan acco;rd with a de- " 
sire to stay with a vendor having a large compatible Customer base.' Figure \' 
3^ shows the college's current hardware configuration, fhe college -has no - in- 
tention of disposing of the IBM-1130, f.or as transactional Systems are 'moved 
to the new syst^. aca^iemfc Use of the IBM-1130 'will increase. 

•Small colleges have traditionally q^osen the' open-shop operation , ag.' ' ; ' 
opposed to the closed-shop of large" universities, I^ denter which proces-' 
ses sensitive student information, this open access Is a^cohceyn. ^ This re- ' ' 
mains an unresolved issue. M open-shop environment will be ipaintained as^ * 

. ' ' ' .... 

long as ppsslilei wlt^ serious attention giveij.to safeguarding tfie privacy^, 
of information-. If such- attempts .fail, 'it will be necessary to isblate the . 
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P1,.AKNING,' JiAEAGEMEt^ AND EVALUATION-'SYSTEM * 

This presentation of "people factors" and information system opHonsi. 
desctjjbes the specific context in which Saint Mary,'s College* is' evolving its 
plamiing, managepent and evaluation stylfe. The college is rural, coeduca- 
tlonal, femall (1,200 fulltiji^ undergraduates); in 'the middle third in^private 



college -tuition charges , primarUy residential and "adaptfed liberal arts^' in 
tradition and practice. The Christian Brothers, who administer Saint Mary's 
and foster its friendly, praptical and -open spirit,' are joined by a diversi- 
fied -faculty and professional staff,' all of whom are concerned that^the ool- 
lege and its studaits live the present tod face the. future with som4 sense of 
purpose and direction, ' , - 

The past decade, has w^J^nessed bbth § growing need for information ^nd a 
gradual evolutj^on of a planning style. In 1967, Saint M^'s established Its 
,off4ce pf institutional research, rented the IBM-1130 computer an\J began to 
bulfd a data b?se and program libr-ary to d^ with the increasingly complex - 

taqk of managing the colly's information flow. 

( • ■ ' 

The college participated that same yeir in CAP:SC (Computer Assisted 
Planning." Smal^- Colleges) , a project, to build ^a long-range plying siimila- 
tii^n and decision making mqdel. in spring, 1968, the office of institutional 
r^earch published the first cempilation of a continuing annual series of 
institutional data, Infoonation for Decision Making , l^ autumn. of 1968, the 
^llege purchased the IBM^X30 system, with the help of a Nati^na Science 
Foundation grant* , * ; ' • 

' • ' ' . 399 ' 
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Bet?we€ua 1968 fncTlSW, a- na/ and broadl/ participatory style ofinstttu- 
^ tional declsidtt maElTig^ atoe* into be4^ afe ^i£l»tijlary*«« The^- restructuring . * 
"'^ of the^Boarji' of^-Tru^^if,^ the Tacidty poj^tltution a]&^, cotsnittee structure, 

the Sfudeut^eaate^s ^rispresetitatioy on'acaJeaia^ adlaifilatrative and student ]Sj; 
gfiife comaitt^^ the appolntiient of a vice president for each of four adairi- 
istrative areas' (academe a^faira^adMniarfration,^ college relations and stu- >^ 

dent development) and tha^coordftnatioh of g^cademtc departanents into four di- 

— / ' » 

visions provided all sectors of the college a. role in institution^ planning 



and decision makil^. Jbese change, besides causlzig planning and dejcisipri 
taking to be uore involved time codsuming, generated a great^ need rpr 
.information processing* ^ ^ 

^ Mthough inf i^quen't lonj||^ange planning sessipns had been held prior to 



1972,. it was in that. year ^ that the president established the cfOTlege's Plan- 

ning CoT23laittee ^as it nov exists. Currents membership (1977) includes the fol- 

lowing eleven persons: ^ ^ f ^ 

- Presfiient of t;he CXrllfege ' . * ' 

Vice President for Acadendc Affairs - ^ * 

, . ^ Vice President for Administration . ^ 

' Vice Presid^Ht f or^ikjllege kelations " . t- 

^ . Vice President fqr^ftud^ Development 
Chairperson of th^'Faculty 
Twd Facility Members Appointed by the Faculty 
President of the Stil8en;> Senate 

,Two Studez^S'AppoJJr^^ b>w the. Student Sen^ * * 

O The Planning Cpnmittee prepared, and presented the first PlAnn:rpg Report 

r 

to the Board of Trustees In' April, 1974, the first. t;liiie in the college"* s his- 
tory that a planning. document ,/)f aqy scope had been achieved. 

The college also ^develppe* a Computer Science Departc^t during this same 
decade, culminating in the 'approval *of a Conqmter Science major in 1974* 
•Parallel ^velopoent of academic and ' administrati^^cKjmputer apipli<^tions has 
certainly beeii mutually bli;ieficial to both progrJaM. * - 

E^- -V- ' 400/ - . ' _ 
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, . The awarding of a' flve-ye^r A^as^ced Wstltutlonal.Developadnt; Program 
•(AIDP; ^ant- to Saint Mar^'a-ln June, 1975^ marked beginning of an Int'en- 
slve piAe of inforaatWayst^ldeveloprnkt and overall Instltutlonkl plan- 
ning. The.co»plex natui;e of the AIDP gra^ (1.5- aifllon ddllars ' spread . 
among .25' dlf ferent. p^oj^ta over five years)/ the requirements forlmbnitoring 
and reporting AIDP activities, ^d l:oncem^ that the^ activities bl ' ; 
well integrated with existing p;bgra«^^and o^'ratib^ required "the full and 
rapid development pf a Planning. Management and 'Evaluation (PME) System. The 
AID Program provided botk the ^impetus and the model for the m System which 
Saint Mary's '>began deslgolng and inq)lemeotiii| l^i 19Z6. ' / 

This PME System in^lves s^ dbmponenttf,'' s^' of which need to be devil- 
oped concurrently: ' . . 

1) Development in -top-level, decl^on . makers of ki. understand!^ ' 
of the PME systems ^proach. "^"^ . 

2) ' Review and design of information 'gathering dnd repor^ 

procedures and of decision^ making processes - at b<^h top . 
" level and <?perational level. This review process includes 

• the kinds of Inforiaatlon currently available, as well as the 
detemlnatlon. of k^dditional Information needed^ for decision 

making. ' ' , • ' « 

3) operation of the-PME System designed'^y and for the coUp^. 

The preslcfent determines the timetable, klocatlon of . ■. f 

resourced and prforltWrfor ^i^lem^tatibn in various admin- • 

• latrative and program areas. " ' 

4) Desiga and Implementation of necessary modifications, in the * 
college's various" TrInsactW Infom^tlpn Systeaa by creating' 

the Integrated d^ta bise for a Management Iijtforaatlon System * - 

f - . ' ' . ' ■ \ 4 01. ■ ■ . • . 



•i. * * ' " » / 

and by ms^king the dati directly accessible to operational . ' 

• - ' ' * 

^ units throxigt^renote termiiials in^ selected adfflini3tra|lve y - - 
^ bffices. • " • 

5) -Selection from the software market and ioodif icatibn for- . , ^ ' 
use with the data base of pxx available "College Infiorma- 
tion Systaa" coinpatible'.witE' the LdLni computer selected ' 

. undef terms of the college 's^DF^^^ter Science project, / 
hardware and -WISE software 'Wei:e chosen.) 

6) Acqfdiaition of the additional computA' laemory and' input/ 
output capability nejfessary ^o care of the tieeds of 

: the Tranaactionai Inforfiiation Systems and the Hanagement- 
Information System. ' * * 

/ / . - 

Thd PME project ife being carried out realistically, with the knowledge 

that Saint 8ary*s College does not have unlimited resources to ^effect the 

ultimate in pla nni ng, manageaept and evaluation system design and operation. 

The top-level admindLscxators involved in Pte accepted these envlroniaental- 

constraints: 

1) Xhe college'^ pre^eirt: information gathering and decision making 
procedu;:es must not be so disrupted as to upset required' 
^aily operations* ' * 



2) Design frcd^ scratch of a totally new, completely tailor-made 
Management Information System in'support of PHE is beyond 
the financiaiVreach of the college, 

3) The collegers Original small coc^ut^r* the IBM-1130, will be 
kept in use and \a reasonably enlarged ijiforaatlon processing 

- capability will be obtain^ by addition of a mini pr6cesslng 
unit for time-sharing operations. 
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developaent -of a Planning rManageaent Ahd Ey^tiatlxm Sy^^thexe- 
fore, ta^a Waccom^t; the' college's aire, financial resources, ataff ex^ \ 
pertlse./lnforaation ne^ and relative complexity. Judicious use of outelde 
consultants, staff tar«it, systems^ analysis and avaiHible software are product 
ins a/Fm -Systea th^ works, ratier-than. a coaplex theoretfcal nodel that - 
F^er'becoaes truly' operational.^ ■ 

;'5,As part of the AIDP grant application (1974-75)* and iinal Plan (1975-76) 
process, the college identified the specific elements or "products'' it wished 
to include in its Pffl Syst«. This list of elai^ts nowTerves* aa a practical 
checklist for the design, U^lia^tation and evaluation oKhe PME Systea. c 
First of all, there are five desirable elements or outcotaes^ the total 
PM& Systea ; ' , * - 

1) Decision oal^if prdcedurcs for planning, managing Bad \''-' 

(■ 

evaluating coUege operations in relation to ^a) college 

y ' - * , 

aisslon and goal^jl^^ (b)'prograa objectives. ^ 

2) Appropriate, accurate .and tljaely flow of inforaation up 
to and down froa t^level d^ision Bakers. 

3) Procedures for aodlfylng collfege policies and programs , > 

as requ^ed* * ( ^ ' ^ ^ 

4) Schedule of defisi^ polats at which selected planulng,- 
aanageaent and evaluation infonaatlon is reqMred. 

5) Use of annual objectives and perfonaance aeasures by 

• ' ■• ' - • • < 

the five top-level adalnistrators (the president, and th6 
-' . ' . ■ ^ ■ 

pr^idents for acadesalc affairs, adainistratlon, 04 

college relations and- student dcvelopaent) . ' J 

* m 

^ Secondly, nine ele^nts d^lne the particular outcomes or products of the 
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Managpwpnt tnforaatlo'n Sygtea coaponent wltWLn the "total PME Systea: 

1) Reallatic description^^f the kipds of Itifonaation needed^ by 
, top-level decl/sion sakerd* ^ 

2) ^ Planning data'^aae of inforaatlon §|fVQ froe the college's 
\ . Traasjactibnai linioxaation Sjst^^anfl^roa outside sources ^ , 

(Aiaerlcan Co^mcll on Education) AtteVlQan College Testing 
Program, Higher Education ^^eral Information Survey, etc.)- 

2>* Prograias selected froia the software' laarket aud^ modified 

^ • . ' ' ■» ^ 

to meet the needs of S^Jnt Mary's College (thrtJugh College 
^.and UniveiSity ISystesas Exchange and other 80urces>^ 
'4) Various suEsaary and analytical reports to aee> dfeflned needs 



(such as the Financial Planning Model described below), plixs 
an ability to generate special reports, as new needs arise. ^ 

5) Tlaely availability of these reports for use at established . 
decision'aaking points. ^ ^ , ^ 

6) Use of these reports as a basis for systeaatic plazming, 
laaziageaent "and evaluation decisions^ 

7) Periodic reviefw and modification of the Management Infor- 

mat ion Systes. * ' \ . ^ *^ 

8) Hardware neceisary^^ to run the Hanageaent tnforBsatxon Systei^. 

9) Docuaentation of- the Manageaent ^Inf opaatlon Systesn. 

Finally^ p±x eleaents pertiritiftorte supporting cltister of Traosactlonal 

\ ^ — 1 f . 

I^onaation Systeas at the operational level of college sanageaaent; % 
1) Definition of inforxaation heeds and scope within each oper- 
ational unit requiring data .processing. ^ ^ 
2} Systeaatic procedur^a for gathering, storing^ updating, 

./ ^ 20 404 . . ' 



recalling and reporting* Information on a day- tor-'^y' basis, 



3) Cai^bility of aggregating infonaation to the higfier level '0 
of g^ierality required by the Management Information^yst^m^--*^^ 

4) Capability of faster ^input and dutput, and of real-time '^^^''tf ^ 
access to the data base. 

5) Periodic ^review and modification*: of the Transactional 
Information Systeas. 

« — 

6) Dociaaentation of each Transactional Information System: ^ 

Admissions Iixforsatlon System - * * ^ - 

Alxcani/Donor Information System s 
^ F i nan cial Information System ^ v 

Library Information System 

National Direct ^Student Loan Inforaation^ystem \ ' 
Personnel/Payroll Information, System ^~-._lJ 
* / St.xident Inf oration System , ' 

.At this, point, the question naturally arises, "Is PHE working; \Ls i^t 
worth the inveatsient of time and money?'\ The answer is, '^Yes," for {the fol- 
lowing reasons. " ^ * 

Because of external incentive and resource, and internal readiness and 
effort. Saint Mary's is able to work* step by step at liuilding an operating PME 
System designed for its particular needs. ' ' . ^• 

The role of an outside T-tana gement ^otmation Systems consultant is cru- 
cialfin helping the coll^^ keep on schedule, in posing questions am altema- 

tivea alongrrfhe way» and In offering specific professional expertise as needed. 

"'1 

The ctftTege has the benefit of. a Eaanagemei^* science consultant froa.a nearjby 
dtate university. ' His prior expericace and current itjvolvesaent In 
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science as applied to educational institutions provide the necessary link be- 
tween one small college and the>^o©plex galaacy of management information sys- ^ 
terns researc^. j 

The cousultMt relationship works because tHe college users , retain con- . 
trol of the process and the consultant realizes what a cojLlege is all a'bout: , 

The par^Scipative nature of higher education decision 
making combines a large number of users at all ^three 
levels of decision making (strategic planning , manage- 
ment control and operat^nal control) . No one level 
* is the domain of any one group of indi'\dUtuals. This 
often presents a problem in identifying "an explicit 
decision process and the associated information needs 

Once Saint Mary's had determined What dements were required in^its PME 

?ystem, the staff, with the lielp of the consultant,' cgioM. select at tfee 

^ ^ L 

beginning of each academic year a reasonable number of PME-related projects 
,to be worked on that yeat. The nine projects chose^ for development in 197&- 
77 are listed in Appendix I. For each item, the pe/son(s) responsible and 
the timetable of action steps are also specified yr^^^i lengthier document not 
reproduced here. . 

One of the consultant's functions is to help the college stay on schedule. 

Usually, his monthly visit is the occasi|^ for a review of th* past month's 

J. 

accomplishments and a preview of what remains to be done. The choice of work 

I* 

to be done reflects the college's deslxe^ to foc>4 on early resiiits in Using 
tHe data base, while at the same tiiae creap^Mg -a data-basq strti^tire for fu- 
ture development. 

The I97/-78 PME System Development Plan (listed in Af)pendix'II) itemizes 




the projects being cz^ied out this year, some /of whicli are continuations df 

V . , / . ^ • • 

3Roger G. Schroeder, Management Infctaatiicto Systeito for Colleges and 
Pniversitles (Minneapolis, Minnesota: Management Information SystCTis Research 
Center, Graduate School of Business Administration, University of Minnesota, 

'T^- ' ' . ■ . , ■ ;/m • • ^, ■ : 



1976V7 projects. Two specific items illustrate how well^ Saint 'Mary's is 
realiz'lng its PMB System objectives. ' ' ' v' 

Ihfe first, originated in 1976-77, is thfe college's annual Plran^and * 

* , . . - J 

Bud^etiffl^ Calendar. The ctxrfent, 1977-78, jqaTendar is reproduced ln,App«idix 

.III. This calendar of deadlines or "milestones" has already proved itself 
to be one of the fflo^t practical tools in the PME repertory. The calendar in- 
dicates the naior points^at which the Board of Trustees, the. aandnistrative 
team (president and four vice presidents) , the CoUege Council (the college-" 
wide advisory council to -the president) • and the Planning. Comaittee are in- 
^volved *in preparing the annual Budget vand the prflttn^ng Report . Publication 
»f this calendar aqd consistent' use of it by all parties concerned hav&l^been 

of great help in assuring the coordinated and participatory management of 

* * y ♦ * 

Saint Mary's College, * ^' 

^ ^ ^ -/ 

A more coii?)licated project in the 1977-78 PME System Developupit'Plan 
ia the Financial Planning Model (FPM). This coiq>uter n6del became operationaj 
in November, 1977. A' brief description, of the eleven reporta generated by ^ 
the FPM is iiacludfed in Appendix IV. , 

The FPM is^ designed for use as both a budget i>lanning and a long-range 
planning tool. The basic reports display inforaati^m for the three years. -.^^^ 
prior- to the current year (historical anS audit figures) , the current budget 
year and the new budget year to come, and three projected years beyond that 
- eight years all told, in a 3-2-3 configuration. 

. . . . . ' > 

The sumnary of content "contatoed in each report (see Appendlic IV) Indi- 
catee the nature of the data and" the related input assumptions of the PPM. 

. Now that the model ia op^ational, the program can be changed quite . readily 
to accooDodate new variables, change the mathematical relationships and mod- 

j^/ify the report formal!.' pt ~ ' ' 
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. At ^his point in time,, midway, through the^AJODP grant period, ^Saint Hary's 
can say that its* experience with the Management Information System has been 
iaamediately rewarding and is even more promising for che near future. The ' 
Financial Planning Model ia being used to project varj^oud budget parameters \ 
for 1978-79 and to study the future effects of alternative assuiiq>tion,s about 
enrollment, retention, inflation, student' aid, salaries^ etc, j:he fact that 
the president, the chief fiscal officer an^^ the controller actually use the 
model has to be a plus factor in its overall evaluation, ' 

Office procedures ^±a alumni/donor records and admissions have beeir the 
fit'st to benefit from the Transactional Information Systems* being integrated 
with the WISE software package. Acceptance by the clerical sip^fjf^^l:. speedup 
of data entry and retrieval procediires are also positive sign^^ 

As for its total planning effort, in which management/and transactional 
information systems play a significant part, the college can report initial 
success 'in meeting these requirements of effective planning suggested by • 



Free 



/ 



1 
2 
3 
4 
5 
6 
7 
8 
'9^ 
10 

a 

12 



. strong executive leadership and commitment, ^ a 
clear definitions of purposes^, mission and^ goals ^ 
coordination, ' \ 

provision' for broad participation,^ 

substantial financial conanitm&nt, ^- ' ^ 

linkage of academic and .^f inancial ' concerns , r 

clearly defined procedures , . ^ 

written plans, . ' - ^ , ^ 

flexibility, ' ^ ' . 

comprehensive scope, 

complete, acctirate, consistent and tifiiely information, and 
a m^ans of evaluating performance*^ • ^ * " 



The cpllege ' s planning effort cbnsciously seeks to fulfill the condi- 
tions observed in. a recent st:udy of ins^tutions that were doing "substantive 



l^^ckE. Freeman,. ^^Comprehensive Plannidg In Higher Education," New. Di- 
rection for Higher Eaucatibn , Autumn 1977,* pp. 47-50^ . 
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planning:" ^ ' ^ " ^ / 

, bproadness of scope, integration of decisions* concerning . - ^ 
program'^ facilities and bud^t, definition of p^riorities-r" 
-continuous rather than sporadic activity, tise of a re- 
search data bas^ broad participation of faculty and 
administrators,' and emphasis on process rathfer than the . 
plan itself.? * * * , - ^ ^ 

Certainly, this present modest success and bright hope for%the future 

are caused in great part by a happy combination of circunstances at Saint 

>lary's College: ' 

* Administrative ^beed for, support of and use of systematic ^ 
information. ^ - ^ . ^ 

* Stildent and faculty support of the Computer Science Dfepart^ 
ment 6pd other Academic computing applications. 

4 * Outside fading at key moments when the college was^re^^dy ' - 

^ • . ;t= ■ . 

to ^capitalize on the^pportuUity. - « _ ^ ^ 

* Ebq)erience with'available information systems, as^ell 



good co^ultant contacts* 



-J 



* Someone atr a sufficiently high administrative levejU inter- 
^ ested in infomation systems and on the job l^g enmigh'to 
make a difference. . . * " 



* Someone in the Computer center developing information sys- 
ten^^pplications in house from scratch i^d nurturing then 
over a long period of time. ^ 

* A computer center director knowledgeable, re^^istic, pracr 
tical and diplomatic. ' » 



^Richard C. Richardson, Jr./ Don jS»^ Gardneri and Avp Pierce, "The Need 
for Institutional Planning," ERIC/Ht'gher Education Research Currents » Ameri- 
can Association for Higjier Education, September, ^1977. 
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■ ■* A declsicm-inaking climate favoring iavo'lvement by all appro- ' 

priate constituencies. . ' ' . , 

V ■ . • ... 

* Outside dconotaic and political fdifces. ihspir ng planning. 

^ If all these ^factors are present in a gi^zeh sm^l colle|e, information 
;,8ysteins development will alaokt certainly be a pps^five experience.' 
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. SAIffT.MARY'S COLLEGE (Minnesota) ' ' 
•PLANNING.; MANAGEMENT AND EVALUATION SYSTEM 
• 1976-')71)evelqpmfnt' pi 



ft 

1.- GOVERNANCE MODEL 



^ PURPOSE ^ . • 

TO CLARIFY THE GOVERNANCE AND MANAGE'- 
MENT STYLE USED IN VARIOUS OF THE 

COLLEGE. • - . 

2. ANNUAL PLANNING & TO INCORPORATE; ALL PLANNING AND BUDGET- 

-INQ ACTIVirfES INTO -A single/ INTEGRAT- 
ED CALENDAR^ 



BUDGET CALENDAR ♦ 



5p COLLEGE PRIORITY 
PLANNING SYSTEM 



TO JDENTIFY MAJOR C6LLE)e PRIORITIES 
FOR.THE^NEXT BUDGEt.YEAR, ^ A BASIS 
FOR BUDGET AND* COLLEGE-'WlDE EMPHASIS 
IN 1977-78. ' 



^1. l^INANCIAL 
PLANNING 



INSTALL AN AGGREGATE MODEL ¥0R .PROJEC- 
TING OVERALL FINANCIAL COND ITION" FIVE 
YEARS INTO FUTURE. - ' ♦ 

TO CONDUCT EVALUATIONS AS P^ART Ol^ THE 
COLLEGf GOVERNANCE SYSTEM, • 

Tp DEVELOP METHOD FOR RAPID UPDATE OF" 
BUDGET PLANS- AND FOR FEEDBACK TO DEPART- 
MENTS. • ■ - . ^ - * 
7* > y ' . ' 
/. -MANAGEMENT INFOR- TO DESIGN (K PLANflING DATA BASE AND TO 

MAT ION RETRIEVAL ; P^^ODU'CE THE. ANNUAL' PUBLICATION^ INFOR- ' 

•NATION F0R^1)ECIST<;)H MAK\NrTr PLUS OTHER 
MANAGEMENT REPORTS, 



5. EVALU/fTION 

f ^ 

6. AUTOMATION OF 
BUDGET SPREAD 
SHEETS 



SYSTEM ' 



■ 2311' " 



I 



-1 



1^ 
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APPENDIX L (continued) O 
Purpose ^ ' 



8. -OWLINE ADMINISTRA- TO INSTALL COMPUTER HARDWARE AND.ASSO- 



TIVE SYSTEM 

X9. 'faculty DATA 
ANALYSIS 



CIATED SOFTWARE. FOR 0^fLINE ADMINISTRA- 
TIVE (and instructional) COMPUTING. . 

TO ANALYZE FACULTY CHARACTERISTICS AND 
TO PROJECT RESULTS OF CURRENT POLICIES 



Si* 



1 <. 



EMC 
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APPENDIX 11 



SAW MARY'S COLLEGE (Minnesota) 
, PUNNIfjf, MANAGEMENt AND EVALUATION SYSTEM 

1977^78 nFVELQPMFNT fi< ^fj' . 



ii£a 

1. PME PROCESS • 

2. COLLEGE PRIORITY 
PLANNING SYSTEM " 

3. FIfc(ANCIAL PLANNING 
MODEL * 

COMPUTER SUPPORT OF 
' BUDGET PLANNING. 

5. FACULTY INFORMA- 
TION 

6. objectives/evalua- 
tions ' 

7. ONLirE ADMINISTRA- ^ 
TIVE SYSTEM 



• PURPOSE . . ■ 

TO DEVELOP AND DOCUMENT A PME PROCESS " 
FOR SAINT MARY'S COLLEGE. 

TO IDENTIFY MAJOR COLLEGE PRIORITIES ' 
. AND BUDGET ASSUMPTIONS FOR THE NEXT 
BUDGET YEAR, 1978-79,. 

Tp INSTALL A COMPUTER MODEL TO PROJECT. 
THE FINANCIAL CONDITION OF THE COLLEGE. 

TO REDUCE fyE. EFFORT REQUIRED TX) PRE- 
PARE THE NEW BUDGET BY USING THE COM- 
PUTER TO PJ^INT BUDGET PLANNING DATA. 

TO IMPROVE THE QUALITY OF- FACULTY" DATA 
AVAILABLE. ' ' . 

TO SET SHORT-RANGE OBJECTIVES AND TO 
USE THEM AS A BASIS FOR ADMINISTRATION. 

TO I(^ALL REMOTE: TERMINALS IN SELECTED 
ADMINISTRATIVE OFFICES FOR DIRECT DATA ' 
INPUT AND -RETRIEVAL. ' 
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APPENDIX III 

SAINT MARY COLLEGE i97V78 PLANNINC AUD BUDGETING -CALENDAR — DEADLINES 



SEPTEMBER 1977 s^^^ 
. 15 President & vice presiacats 
define. 197.7r78 qtjectives. 

15 College Council re.Yiew8^ 
1977-78 budgfet/assumptions. 

30 Department, •area -& program 
0^ heads review their t^bjec- 
f ives, major activities & • 
evaluation standards for 
inclusion the Budget & • 
i^he Planning I?epbrt , 



30 



Department » ate^ & program 
heads^ present their spa<ie^ 
needs for the next three 
'years & propose alternatives.' 



30 



Planning Committee reviews 
assumption^ to be included 
in the Planning' Report; 



30 College Council reviews 
administrative team's ob- • 
^ jectiyes for 1977-78. 

■30* banning Committee xeviews 
AIDP integration into the 
1978-79 Budget & Planning? 
- Report . . 

30 College Council prepares 
lists'' of top college pri-^ 
orities £t assumptions for 
inclusion in t.ie 1978''79 
Budget . ' , . 



r.NOyEMBER.^1977' < 
^11" Division, department & 
office |ieads return 
'1978-79 Budget requests 
to president vice 
presidents.. 



i 



21, President & vice pres- 
' /dents review, revise & 
approve Budget requests 
&' send them to the 
/ controller. 

fo Planning Committee re- 
* views academic' & student 
development program ob- 
jectives, activities & 
- evaluation standards -for 
inclusion Hx the 
Planning Report . " 



DECE2ffiER 1977 

, 5'" Controller sends 1978-79 
Budg&t requests to the 
president & College 
Council for study. 



OCTOBER 1977 
1 Board of Trustees receiv^ ' 
priorities & assumptions i; 
for .budget preparation. " 

1 1978-79 Budget request forms 
£f instructions are 
distributed. 

7 Board of Trustees sets gjjlae- 
lines for 1978-79 salaries,x 
tliition £f fees. 

31 Planning Committee reviews i 
revises enrollment projec- 
tions, policy summaries,' 
^ space needs' & assumptions* ' 
which affact planning. 

31 Academic departments return 
O .978-79 Budget requests' to * 

ERIC 

[Ivlsion h&ade. • . 



31 Planning Committee pub- 
.lishes coimnents & ques- 
tions from its review of 
program objectives, ac- 
tivities & standards. 

31 Administrative team, 
' aided by the AIDP PME 
consxxltant, diagrams the 
SHC Planning, Management 
^ ' & Evaluation process, t 



JANUARY 1978 
9 President & College Coun- 
cil prepare the 1978-79 
. Budget for prsesentatign 
to the Boa^d of Trustees. 

21 'Board of Trustees acts 
on- the proposed 1978-79 
- Budget . 

31 Administrative team com- 
pletes- review of first- 
semester performance. 



FEBRUARY 1978 

28 President & College Couin- 
cil revise 1978-79 Budget 

' ' In Accord with Board of 
Trustees action. • 
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FEBRUARY 1978 • 

28 Planning Committee 

analyzes total college 
program i^lans & deter- 
mines need for re- 
r sources & facilities. 



MARCH 1978 . 

10 Faculty & staff con- 
tracts for 1978;*79 - 
are distributed. 



31 



Planning Commi 1 1 ee 
prepares space 
utilization master 
plan for^ 1978-83. 



APRIL 1978 
1 Faculty & staff con- 
tracts for 1978-7^ art 
returned to the /' 
president. 

5 Tentatively apjJroved 
. 1978-79 Budget is 
distributed to area, 
division & department 
heads. 



14 



Planning Committee 
reviews & revises' 
revenue & e^tpenditure 
projecttohs. 



MAY^ X978 

12 Necessary adjustments 
in the approved 1978- 
79 Budge w ark sub- 
mitted for Board of 
Trustees approval. 

12 The Planning Report 
is presented to the 
Board of Trustees. 



JUNE 1978 

15 Administrative t^am 
completes review Qf 
1977-78 performance* 

15 Administrative team 
completes descripMon 
of SMC PME process. 



APPEfiDIX IV 
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SAINT MARY'S -COLLEGE (MiNN||orA) 
• FINANCIAL PLANNING MODEL ' 

OUTPUTS! REPORTS 1 TH ROUGH 11 



NOTEi EACH REPORT COMPRISE* EIGHT (Si VEARS: 5, HISTORICAL OR 

ACTUAL, 2 BUD6E.Iv AND 3 PROJECTED. TWJS; IN 1977-Z8. THE 
FORMAT LOQKS. LIKE THIS] 

ACTUAL: - ^BUDGET PROJECTED 

; 7^/75 TsnVlWi . W-ii'llnl TmVlmi'lml 

S££Q^ ' ' CONTENT 

1 - CURRENT FUND DOLLAR FIGURES IN MAJOR BUDGET AND AUDIT 

PLAN ■- CATEGORIES FOR REVENUES AND EXPENDITURES. 

- 'bSING AiePA/NAQJBO. TERMINOLOGY. 



2 - PERCENT WITHIN 
EDUCATIONAL .& 
GENERAL. & AUXIL- 
IARY ENTERPRISES 

, 'REVENUES & EXPEN- 
DITURES"^ 



RCENT WITHIN 
TOTAL' REVENUES 
AND ^XPEND.f- 
TURES . 



-PERCENT DISTRIBUTION- IN ^EACH YEAR OF REV- 
fENUES AND EXPENDITURES WITHIN THE EDU- 
.CATIONAL & GENERAL 'CATEGORY.AWD THE 
AUXILIARY ENTERP^?ISES CATEGORY (NOT 
ACROSS TOTAL INSTITUTIONAL REVENUES AN^ 
expenditures)^ in the SAME FORMAT AS 
.REPORT #1. 

PERCENT DISTRIBUTION I*N EACH YEAR OF 
REVENUES AND EXPENDITURES \i THIN TOTAL 
INSTITUTIONAL REVENUES AND EXPENDITURES; . 
IN .THE SA'ME FORMAT AS REPORT #1. 



REPORT 

4 - ANNUAL PERCENT 
CHANGE* IN REV- 
ENUES S EX- 
PENDITURES 

I 

^ - STUDENT PLAN 



6 - 



\ 

STUDENT PLAN. 
DETAILS 



7 - FACULTY SAURY' 
PLAN . , 



8 -.DIRECT STUDENT 
AID PLAN • 



N 



APPENDIX IV (coNTiNy^) - ' / ^ 

CONTENT 

PERCENT CHANGE (+ OR. -) FROM YEAR TO YEAR 
FOR 'each LINE^iTEH^ SUBTOTAL AND TOTAL UN- ' 
DER REVENUES AND €XPENDITURES^ IN THE 5AHE . 



FORMAT AS REPdRT #1» 

i 

FIRST-SEMESTER, FULL-TiHE ENROLLMENT BY 
CUSS^ MEN AND WOMENj ^RADUATE., SPECIAL^ 
PART-TIME AND EXCHANGE STUDENT ENROLLMENT; 
HEAD COUNT;/ SUf^HER ENROLLMENT; PERCENT AN- 
NUAL CHANGES, 

ENROLLMENT ASSUMPTIONS A-RE ENTERED; NEW .EN- 
TERING. FRESH^EN^ PERCENT RETURN RATES FROM 
PREVIOUS CLASSES^ NEW TRANSFERS AND READ- 

*MITS TO EACH CUSS^ PERCENT NEEDING HOUSING,; 
BEDS available/ SHORTAGE OR SURPLUS OF B£DS^ 
SEMESTER HOURS PER STUDENT^ PTE STUDENT DA- 
TA^^ITJON PER CREDIT HOUR^ FEES PER PTE ' 
STlSfeEHT^ ROQM CONTRACT^ BOARD CONTRACT^ SUM- 

-MER STUDENT CHARGES^ ETC .... . -'^ 

(iNCLifDES COLLEGE-SUPPORTED FACULTY ONLY; ^ 
NOT THOSE WHOSE SALARIES ARE PAID IN WHOLE 
OR PARI^ BY 0UT5IDE GRANTS) . "FALL fT£ STU- 
DENTS^ STUDENT/fAC8lTY ratio., full-time AND 
PART-TIME FACULTY^ AVERAGE SALARIES^. PERCENT 
FAQULTY RETU|HJNG^ PERCENT ANNUAL CHANGE^ 
FTC ■ 

ALL TYPES AND SOURCES OF STUDENT FINANCIAL 
AID! SAINT. MARY'S COOEGE^ FEDERAL GOVERN- 
MENT^ STATE GOVERNJ^ffT- S OTHER SOURCES; AS- 
SUMPTIONS ON PERCENT OF STUDENT COSTS NESJED 
AS- A id/ AND PERCENT OF STUDENTS NEEDING AID^ 
AMOUNT OfViD per STUDENT^, PERCEOT ANNUAL- 
~ CHANGE^ ETC}^. ... - 

. 32 ^ s 



0 

REPORT 

9 -.expenditures by 
responsibiliYy 
categories 



'»4 



lO - 



AUXILIARY ENTER- 
PR rSES PLAN 



APPBffilX IV (C0NT|l*UED) 

EXPEND I tURES (iN^TERWS OF PROFESSIONAL 
AND FApUL'n' SALARIES^ CLERICAL, V^AGES^ 
STUDENT WAGES/ OTHER EXPENSE^ ETC.) FOR 
ALL COLLEGE FUNCTIONS AND SERVICES^ CLUS'-' 
TEREA UNDER^THE FIVbChIEF ADHINISTRATOF*^ 

'TO WHOM TFlE FUNCTION m SEBVICE-'REPORTS : ' 
PRESIDENT Mid FOUR VICE PRESIDENTS (ACA- * 
DEMIC AFFAIRS^ STUDEffT DEVELOPMENT^ AD-' 
MINISTRATION 'AND COLLEGE RELATIOfiS) J THIS 
REPORT DETAILS ALL THE COLLEGERS .€XPE'jDI- 

'TURES^ WHICH ARE THEN AGGREGATED IN R£- ^ 

ORT #1; - • 

DETAILS REVENUES AND EXPENDITURES FOR THE 
THREE AREAS UNDER AUXILIARY ENTERPRISES: . 
• 'FOOD SERVICE^ HpUSING AfID BOOKSTORE. ' 



I- 



EXPfNDITURE, INPUT 
ASSUMPTfONS 



■ ASSUMPTIONS WHICH DRIVE THE MODEL: AtJNUAL 
DOLLAR ADJUSTMENTS (+ OR -) IN OFFICES 
AND FUNCTIONS. REPORTING TO THE PRESIDENT 
AND FOUR VICE PRESIDENTS (FORMAT SIMI'lAR 
TO REPORT # 9)^ ANNUAL PERCENT ADJUSTpCenTS 
IN PROFESSIONAL SALARIES^ CLEr'i.CAL* WAGES-; " 
HOURLY WAGBSy OTHER EXPENSE^ UTILITIES 
A«D INSURANCE^ L I glXRY 'ACQUISITIONS^ STAFF 

■BENEFITS^ ETC.',..* AND. PERCENTDISTRIBU- 
TION IN A GIVEN. YEAR OF STUDENT WAGES' 

.ACROSS THE VARIOUS OFFICES A|^ FUNCTIONS. 



A "shall college goes ON-LINE: WHY & HOW 
BY 



ARCHIE N.HALL P.E., DIRECTOR, INFORMATION SYSTEMS AND 
MICHAEL J. PAPARELLA, DIRECTOR. 5\DHISSI0NS S- REGISTRATION 



MUSKEGON COMMUNITY COLLEGE 

221 S. QUARTERLINE ROAD 
MUSKEGON, HICHI'gAN. kSkhl 



"Vte have a mission to provide tfte College with tfee Jnfomation 
It needs to function in a manner that is both timely and meaningful. 
Both roanageinent and students depend 90 our abiTfty 'to produce answers 
to their questions that are bpth accurate and ta'the point. We in 
turn are measured by this abriity. to respond wh'eii called upon. There- 

; - r 

fore, Muskegon Coorounlty College developed a Integrated, source data 
based, information system. 
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WHY? - ' ■ 

A recent article fn an educational journal reminisced about the old' time 
registrar who was a^}e to keep accurate records single-handedly with a "quill- 
- pen". At the sajne time the article seemed to debunk the modern day computer. . • 
Not so at /iJSkegon Ccmm^ity College! The computer I s al Ive and wel 1 . Our . 
on-line processes have brought us into' the jet age.. ■ 

y ^ . — 

^ At hkiskegon Cemmunlty College, we place great emphasis on the word coa- 
munit^. And, to 'the various publics we serve within our conrnunfty, the watch- 



vord is ?ef;vice. Plain and simple, service is*!he key^ to th^ "WHY" regarding 
the Institution's decision to computerize apd ultimately to go on-line. 

Since 1971 the Institution has experienced phenomenal growth of almosti^ne- 
hundred f^rcent in enrollment. Grovrth i^ich was triggered by the addition of 
key professional staff positions* which placed entasis on ppoiuunlty outreach ' 
4nd service. Thus, an institutional philosophy brought students to the campus. 
So too. It was that same philosophy that led the way to oUr goal of effective, 
efficient service and 'the decision to go on-lirle. ' 



One can wel-l imagine the problems that with this unpreeec^ented growth 

in the ea ly sevenjies,_ especial ly I n^thl Admissions - Records - Student Finan- 
cial areai . • Lon^ lines developed during registration. Additional days and part- 
time staff were added^ to handle the load. _Wbrk began to backldg year-round. , 



ERIC 



. The obvious and r^ctlonary solution to our probl^s was to add full-tKne 
clerical staff. And so, staff person after staff -person was added, but to no 
avail. This probably created more probl^s than It solved, Wbrkers wre* sitting 
on top of workers, yet the backlogs continued and the long, fines ^t registration 
did not diminish. The job^was not getting done, , . , 

■ ' . "419 - » 
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Now, we would be the last to sa>li that the computer has solved all- of our 
problem^, but the contrast of today ttf just two years ago is remarkable. The 
long Iin^s are gone. Registration of 5,0t)0 students is conducted in two nights 
and five days with just tbr§e CRTs, Thr^e full time clerical positions (and a 
host of part-time help) have been elimir^ated in A^nis'sions'and Records slone. 
Additional staff have been cut from Data Processing* In addition, office space 
is no longer a pressing problem,^ Workers, have more pride in da^a entry si.nce 
they are no long^removed frora the process. Errors are at an all time low. 
An analysis last fall of tlie first 1,000 registrations showed two (yes, only 
two) operator errprs in student scheduling, fnput and updatfng^s instarrtaneo 

Best of all, our students are^now being served, while at- the same time we 

" ' ' . ^ \ 

-are saving Jt^xpayers '^dollars. How t>a± you know the 'Wiy'S lets' look at the 



We Must first assume you have a 'torrmi tted^' management te^ viho want to pro- 
vide better '^.service" and heWe^ in use of* computers to solve management problems 
and meet cfcj^cti vesT This managen>ent team should be comprised of f^r (k) types 
of peopl^>^4£^fr^^ affairs, student affairs, administrative affairs, and a 

project manager with sound data process! ng knowledge. All should be willing to 
roll up their sleeves and get tbeir hands dirty:^ ' 

The Instructional Affairs m^er could be an asisociate dean who will be pri- 
* - .> '/ 

marly responsible for all course/catalog* Information and class schedule Informa- 

tion. ■ 

The Student Affairs member could be an associate dean/who Jras the authority 
to schedule all events and direct personnel in the actual/procedures of admijsslon. 
registrat-ion, etc. ^ " * ' 



^The admini St rat J.^fe member could be the Business Manager who'vould be re- 
sponsible- for the colJeptipn of -all student finances which would include: tui- 
tlon, class fees, grants, scholarships, bookstore charges,- fines,, etc. " ' 



^ . The ploject manager could be the Data Processing Manager. If not, he 
should be on the te'am. The Data Processing Manager will be responsible" for 
all software and hardware necessary to suppor.t an "on-line" syst&n. ' 



lastly, but 'not leastly, you need a computer which has on-line .capability- 
?nd software v^ich can add record^, delete records, 'change reco-ds dn*d do all 
those house keeping chores-of on-Une systems without your stafX^^vi^ng co "re- 
iqvent the wheel" again, and write all those "specia 1* programs" that the vendor 
von't or coujdn't supply. 



You then create a course/catalog file, a schedule file and start the admis- 
sion of students to a student master file. Upon admission, the student can be 
"registerec" and in' the process a registration fjle can be created. 'During the 
registration process course/catalog information is extendeo and financial Infor- 
mation collected in a student financial file. The next step is to collect finan 
cial "data", like payments, and' they are ^pUed to the student'f inancial rile. 

Th& above files provide you the nec^sary basi-e- information ^to carry out 
all of those procedures like: reporting. of enrollments for state funding, blll- 
Irtg of third parties, managem^t of scholarships and grants, grade reporting, re 
funds, etc.,, all on-line. 

Should you st»r be a little apprehensive about starting dut on this "new . 

venture", visit a college, l|ke Muskegon Community College, and see the process 
in operation. 
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■ ■ - 3 - 



.438 



.9 



Tfje/JcpUege ccsmputer center consFsts primarily of UNIVAC 90/30, 229K 
memory coriiputer. The ccbputer has currently on-Hne storage capabilities 
of 178 million ^jytes and his communication 'terminals as well as batch proc- 
essJng, 

The computer center serves Student Affal rs (via temJnafs) including 
registratloh, enrollment, grading, transcricpts , etc., ks well as administra- 
tive support Including budget, general ledger, accounts, payable, accounts 
receivable, payroll, etc. Under the academic support we.j.nclude test scoring 
and analysis and provide continual processing of student computer programs via 
terminals and batch processing In the languages of Cobol. Fortran, RPG and 
Basic. . • 



^ We have acted as, consul tants for many colleges and public supported insti- 

tutions, (Xjr systems have betn Installed at other colleges across the' country 
and we provide the installation team, / ^ 

If additional information is desired, please cgntaet Mike Paparella. (616) 
773-9131. Ext. 36^. * . 
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AN ON-LINE SYSTEM TO SUPPORT ADMISSIONS EECRUJTINQ^ 

Lynn C . Kosmako? 
, The Catholic University o'f America • 

Washington, D. C. 

/ ■ / 

The end of^e post-war baby boom and ^thfe.,.^5r^^ of 
publicly-supported colleges and universities havef greatly 

increased the press\ires on the , admissions recruiting of fi* 

\ 

cers^ of private institutions. The need for effective re* 
cruiting tools has grown as the competition for quantified 
undergraduate applicants has intensified. ' ^ 

The system discussed iri this paper wks designed \o 



•upport the activities of admiisions recrui^e^s by pjrovdding 
information on productive high schools and geographic areas / 
capturing information on prospective applicants, reporting - 
on the effectiveness of individual recruiters, and' measuring 
the response to different recruiting methods and materials. 
The use of a terminal enaSles^pe^sonnj^^^ the Admissioi^ 
Office to answer inquiries about the status of individual 
applications. In many ways, the system is a weapon in the 
war aga«ist the trend to^ferd declining enrollment. ^ • ^ * 



A college or university, if it works at it hard enough, 
for long enough, eventually gets to the 'point where the pay- 
roll is produced on time, the class lists are a reasonable 
.representation of the students who are sitting in class , and 
the grade reports and student bills ^re somewhat accurate**' 
After reaching this point where good information is being^^ - 
gathered, the next logical step is to \ise that information 
in the normal decision-making processes of the institution. 
The use of a COTiputer to summarize and report the information 
it has gathered and processed is the logical means to achieve, 
this step. ^ \ - ' 

In many small colleges and universities, particularly: in 

. ... ' \ 

private institutions, the need for this type of management 

informction reporting is accentuated by a tightened financial 

situa^.on. Information is needed to" ass4^t in making the most 

effective use of current resources, rather i{?iian in planning 

for future growth. ^ In-addrti^on, no large re^^^ces can be , 

expended on gathering and mamipulating thiis management 

information; The purpose of this paper is ^ to describe^ -a. 

' . ^ 

small admissions recruiting system that was de9igned to ^aSdres 
these issues at. The Catholic University of America. 

^ • «( 

Admissions Recruiting at Catholic Unij^ersity • 

The Catholic University of America is a private, "co-educa- 

tional school located in Washington D.C^* Although' the 

university maintains an. affiliation with the ndtaan Catholic'' 

, ChvoTch, Btliclenta of. all faith^*and denorainatxons are enrolled. 



There ar6 nine schools granting graduate degrees and four under- 
graduate .sch'obls* The cvlrrent enrollment of .7,400 students'* 
reflects 2^450 ■firiQergraduate and 4,950 graduate students. 
• - t> Several years ago, Catholic Univ6rsity realized that 
significant effort would ije ne'eded'to combat the trend toward 
declining enrollment. It, became obvious that the greatest 

* effort would have to be in the area of recruiting undergrad^tes 
partici^larly freshmen. Graduate recruitment is a much taore 
di'fficult problem because of the "old bpy" referral system^ 
and much less financially rewarding because of the much highep 
cost in educating a ^^raduate student, / 

, Undergraduate recruiting is esfm^ially difficult for 

/Catholic University because the potential market is nalJtonwide" 
rather ^tH^n localized. In the greater metropolitan, Washington 
area are private institutions such as Georgetown, Howard, 

y Gallaudet, Trinity, and Geqrge Wasjiington^ and publip insti- * 

' ' ' - ■ 

tubions sQch as the University of Maryland, and George. Mason * 

University, as well as Xunierdus community colleges. A high 
school graduate or senior who is cSnvinced bf the educational - 
advantages of the nation's capital must then be sold on the" 
special nature of a Catholic Unive^ity education, often in 
spite of a higher tuition cost. / . ' ' • 

•A number of other factors complicate the undergraduate 
recruiting problem. Among these are^the lower :number of po- 
tential students as the result of the declining birthrate. 



the increase in tuition costs', .the'grpytU of piiblic insti-- 
tutions of higher ^ucation, and tiie variety ^-^Wca.tiohal/ 
cheqnical opportunities available/ Catholic University 

^ fealized that. the most effective^possihle use of the limited * 
recruitment dollars would* have to be ascertained and that ' 
recruitment efforts would have to be concentrated on metnods 
and areas of proven success. - * ^ 

It Should be no.ted that Catholic ^w^s-iooking for liraite4 
recruiting tools, rather than a. complete admissions system, - 
doxng such things as evaluating and recording transfer crjdit. 
The stiucture jof the university is such 8|j|t^ admissions, re- 

^quirements vary- by school. and ^the individjpi admissions decis- 
'ions and' notifications are handled by the schools, without 
the:<^elp of the Admissions Office. The Admissions Office 

^onsists of five recruiters, two secretaries, and a director 
who also functions as a recruiter. It is stiructured to op- 
erate in undergraduate recruiting onlyy- Installation a 
traditional admissions system would require changing the 
administrative structure and procedures^ of *the university* 

Origin of the System • - . . 

Like many systems, the^^urxent admissions recruiting 
\ system origin^d krom a false start. In 1974 the university 
/con1;racted with a printing firm in Georgia for recruiting 
brochures. The printing company had excess .time on its in- 
house IBM system-3 computer and offered, 'a% part o5 the 



426 



printing contract /-cotoputer processing of mailing labels- for 
the recruiting brochures, "in addition, "a sunnoary report 

showing the response to the various brochures was to Be 

J 

printed on a regular basis. There was nothing wrong with 
the concepli of this service, however-, in ^actice there was 
•no benefit. Because the university would hold infonnation 
until a large batch was .ac^c^ul^ted and 'then ship the sour-ce 
data to Atlanta, and because the printing firm would wait 
until there Vas a slow processing period on it^ compute ' 
th€r lag time between a student's, expression of interest 
and hisAer Ireceipt pf reciruiting injEormatioh would often - 

be as long as ninety days, 

*. . * 

The situation was'^oraplicated by a ccxnplate reorgani- 
zation of the administration of the students 'records area in 
September, L975.^ The new Dirtt^tor of Admissions,. and the 
university officer he reported to, -had no previous involv^ent' 
with any aspect of ^ student records."" They inherited an inef- 
ficient organization and felt 'a great deal of pressure fco^ - " 
increase results while, at the same time, cutting the budget. 
The contract with the printing company was about to concludfe i 
and there was no interest in renewingyfie conAxact, for many 
reasons. The Director of Admissions contacted other firms' 
about re-designing- the -recruiting materials and, ^ppfoacfte^^ 
the uiiiyersity Computer Center about a mailing iabbl system^N^ 
that would also collect and summarize infontuttion on pro- 
spective students,,; / 
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^ The computer center personnel eagerly -undertook the pro- 
ject ^ for all .the wrong reasons* As a result, some errors 
were made, in *the initial stages that later haunted us. 
Suffering from, the **not-lnvented--here" syndrome r the coa^uter 
center staff immediately set out Mo prove that they could*?^ 

.cquicklj bring up a system that would be infinitely better 
than anything developed outside. The^Director of Admissions 
was ^in the middle of reorganizij^ thalt pff ice and had no 

' prior exposure to the process of developing a, computerized 
system. The system was th^relfore totaj^-ly designed in the * 
Computer Center, with very little involvement of the user. 
When problems arpsfe later, they often stemmed f rcmi" the user's 
lack of feeling of resjx^ibility fo2r the system. In , 
adrfitioh, the Computer Cerft;er was in the middle of re*^ . 
designing- the payroll and registration systems and fplt the 
need for the public. rela^fens benefits .tlwt could be derived 
from a small- management informatipn system .that could be 

loperational xn a relatively. shor,t period of time* As a- ^result 
the initial y¥rsio3a^-OT. several reports not primarily geared 
ta the n^eds'o^'the iimmediate u^^r. ' Thes^probl^s were-* 
corrected during thj^^afi^f^ year the system was in operation , 
but should have been avoided by a more propSr initial approach 

A ■ : ■ .• ■ 

Goals of the system 

In light,, df" the ^prior experience with the computer pro- 
cessin^ by tbe»print?^ng firm, »the g^rimary goal of. the system 

to prbvide ^xmely response t6 prospective stujients who 
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had requested Information from Catholic University-. There 
was a constraint in that no larg? personnel or equipment 
expenditures could.be allocated to collect* the necess^^ory 
information. In addition there was a neeu to summarize 
the collected information in order to evaluate the ef-- ^ - 
fectiveriess of various recruitment methods cmd i&aterials as 
well as. to isolate productive geographic areas and individual 
high schools. ' ? 

Of ^secondary ^enefit was -the expected capability of 
|)roViding the Registrar with some information oh now students. 



Before this system, the Registrar had no id^a of how many 
freshmen to expect at rjegistration or who they wBre. His 
first contact with a new*^stadent was in a line at mass regis** 
tration* It expected that a side 'belief it of the system 
would be the ability to rolT information on new xindergraduates 
into. , the registration system, and at the same time, provide 
various other campus offices with the capability of contacting 
these students prior to their arrival on campus. 



Data Collection ^ 
% The first thing that had to be determined was a method ^ 

of uniquely identifying prospective students. Catholic Uni- 
versity uses social security number or an assigned permanent 
student number as the student identifier. A prospective . 
student who writes or calls for an application or information 
, rarely volunteelfs his or her social security number; Simi- 

" • V 

/ 

'^^^ " - 
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larily^ a student who picks up a card used to request- iafor- 
raation ^rosn a desk at d college fair or high schoti counselor's 
office might feel uneasy about providing the- social security 
number. The only information thit could reasonably be expected 
froo the initial contact with a prospective student is'nase 
and address, A "match code" consisting of the first five 
characters of the last naioe and fir^'t foiir digits of the * 
street address was devised. Thus, John Jones of 1234 Kain St. 
woul<n>e assigned a code of 'JONES1234* and Kary 'Ray of 12 
film St. would have a code of 'RAY, 12 ». It. was rec^ignized 
that duplicates could occur in the^ case of brothers" &d/or 
sisters or sheer coincidence, but in the two years that the 
systsa has been operating there have only been three such 
instances. These have been handled by tiib entry of a slightly 
altered match code for one of the student?. There have also 
been a few cases where the «tree addresi of a pro»pcctiv« 
student has changed between the initial and subsequent contacts. 
In these cases the original match ""code was retained. / 

Biographic inforaation such as the birthdate and year of 
expected high school graduation is recorded. Indicators of 
the desirei entry semester and freshman or transfer status 
ard kept. Fields are provided to store several broad areas 
of interest such as engineering and arts and sciences, and 
additional areas are available to record interest in specific 
departments such as Biology and Draiaa. When an application 
is received, the date is recorded and a number of other 6&tA 
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eleaents such as social security *nuiaber, rank in high school 
class, SAT sco]fes, and the particular undergraduate school 
applied to are recorded • As admissjlons decisions, are xuide 
the status of the application is updated.. 

A cjdaplete list of the data elements collected through . . 
the tenainal update screen is as follows; . ^ . ' 

1* Match Code • * , - 

2. Uahe p 

3. Street Address 

4. City, State and Zip Code 

5. Sex p 

6. Birthdate 

7. Social .Security Nuniber * . 
8\ Pcirent^a^aiBe » - ^ ^ ' ^ 
9 • ♦ Name j&r 3igh School • ' * • 

10. City and State of High School 

11. Educational Testing Service Code *f or, 
High School - - ^ • ♦ , , , 

12* High School Graduation ^ear . 

13. Freshmam/Tratisfer Indicator 

14. Sesseste^F of Entry 

15. Area of Interest (2 areas) 

16. Department of Interest (4 departments) * 

17. Code for Source of Initial Inquiry ^ 

18. Recruiter Number r if applicable 

19. Application Date and Status 

20. Semester applied For 

21. ^tec^ruiting Materials Hailing Flags 

22. -Verbal and Math SAT Test Scores 
^ 23. High Sphool RanJc in Clas^ 

24*. Crhxld 'O^ Alumnds Indicator 
, 25. Child of EEg>lQyee Indicator > 

26. 'Date Admissions Deposit Ps^id ^ 

^- 

Indicators for foreign students and those reqxiesting 
information on financial aid and sports were originally on 
the ^rminal screen when the system was li^alled^ but 
eliminated when the Admissions Of f ice incorporated information 
on those subjects into the* genial brochtire aailed to all 
"frospecti^te students^ the mini-catalog^^ 
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Online versus Batch Update /r ' •? ^ . . 

The decision to rely primarily on jonline \:^ate pro- 



cedur^s was made for seyerai reason. !Kie availad^le computer 
hardware / a large DEC-IO system^ was a veiry efficient time- 
sharing computer, making cyiline procsrs^Lng ^as cost-effetctive 
as batch. BatcTi proc^sing would also entail a great deal 
of unnecessary -duplication -of^eypuriching data such as 

name and address because there was no way to distinguish an 

. ^ • f ^ ^ 

initial mguiry frgm a subsequent request for informatitm. 

} • ^ ^ . » 

It must also be admitted ^tl^at there was"* a need to have aji ' 

online capalrfrlity. in the student records area for various 
political reasons. ^ v e^^. . • 

A batch update j^rogram-^was also written to convert the 
data collected ^ the system run by the printing firm to the 
different computer and file sto^licturfes. This program was 
tiled several times wher^the^^lCaae of inquiries ^was too larga 
to be handled by terminal input, dut to large, college fails; 
It shou^ be noted* that when batch processing was used^ the 
erroArate was* considerably higher. 



Thg^Jpdgte ^ Process 

W As a Student is initially added to the file, the" system 

t 

checks:. for duj^icate match codes. A second index is main- 
tained of match codes and social security numbers/ to further. 

ensure the unique identification of a sttident. . , ' 

■ 

A single terminal screeh is utilized for all online up- 
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dates and iiiguiri^s. Information is logically curraaaged 

into four groupings; persohal data/ status indicatoits and 

information collected upon receipt of applicationr fieldtf 

that show selected depart^fients* and areas of acadeaic - * 

Interest, andftbe in<i±cators of mailed and requested \ 

recruitin^Kjnaterials,. By special coamand, the terminal 

* 

operator have the ciirsor positioned at the beginning 

of one of these four groupings, rather than ©ovlng through . 

all fields on the screen. ^ 

Several fields axe -autosssitically updated 1^ the system* . 
When a record is first created, the date is recorded €Uid am 
indicator is set-to autmatically sencT the mini*»catalog, a 
generalized recruiting brochure which included a response 
Bard for more specific information. There a;re four brochures 
dealing with academic areas; Arts and Sciences, Hxxsic,' 
Nxxrsing, and Engineering and Ar^iltecturt* Hhtn a student 
indicates interest in general aireas or a specific departments 
within these cureas, the appropriate indicators are sat to 
generate the requested mailings* In some cases sta^ as a 
CoLlege Pair or on-campus visit, a prospective student is 
able to receive i^ecruiting materials at the time that the 
initial contact is made* To avoid ol^licate msdllngs.of the 
same materials, the terminal operator will change the ap* 
propriate mailing indicators from ••"send* to "sent*. 

Al^ mailing l2ibels are produced in a weekly -batch run# 
desc;ribed below. A typicall seguenj» would be for a pro- 
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speqtive student to request information by some means such^^ 
as^ a letter or a reugest card f rcxn a poster in a high school 
counseling office* The terminal operator would assign a ' 

• ^ " ' * 

match code and enter the available information on the student* 
Within a week a mini-catalog would be giailed,. rgx^jc^ infer- 
mation onyjeneraL programs of study, sports, atudj^ a^pb3^- 
ations^ and various aspects of. campus life. Include in' " ^ 
this mini-catalog are "^applications to ^e^Universit^^and 
for f in^jicial aid, an^ a request, card for more information * • 
on specific academic areas. 

Oiir tyi^ical prosp^fciye student laay then laail bacic ^e 
response card, requesting in forma tiqn on Drama and Jiursing, 
Often more biographic information i's pi:ovided on this card 
than was available from the initial contact* The terminal 
operator would add any fiirther inforzaation aiid ^dd the codes* 
for the general acadesic area of Nurii^^ and the departa»nt 
of Drama, prospective student wotil'd ^en receive larochures 

about NifTsing and Arts and Sciences. 

At some point the student sends in kn applicaticm^ The 
terminal oper^^tor enters a status of 'pending aj^ication' 
and any further information gather^ from the applicati<m. 
Catholic University has a rolliijg 'admissions policy and 
changes in the status of the application axe updated as they 
occur. The last entry is usually meurJcing the receipt of an 
admissions ^eposit, ^ ■ 
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Reports and Mailing ' Ijbels 

At the end of each week^ a batch job is^^xtm which creates 
reports on the activity to date and the- mailing labels for 
'requested materials. The mailing labels are printed one per, 
Student, father than 'one per requested brochxire. The libels 
^ bea^ an indicator -of the materials requested and-are affixed 
to large envelopes' if multipie brochures are to he mailed to' 
a single prospective students As the^ labels are generated 
;the mailing vindicators % the file ^e changed frpca 'send* 
. to. 'sent* status* " 

Detail, listii\gs are'' generated in tMs same run showing 
all prospective students by high school, academic interest<^ 
affe^ and depar^tent^ ^ate^ 'and alphabetically. There is 

also a one-page si%aary report showing by source of initial 

¥ ■> 

inquiry, the number s'^f prospective students grouped by 

' ' \, ^ ' 
application »t^itus. This report is used to gaug« the ef- 

* ' : " ' 

fective^bessv^of different recrxiiters and recruiting materials^ 



As the systen became heavily used, the need arose for a 



general selector program. This program can generate labels 
and/or lists of students selected by a'nmaber of criteria* 
Typical iises have been department chairmen who wish to 
contact students expressing interest in their departments/ 
or the generation df labels to maJLl notices of orientation 
to students who have been accepted. 

A purge program is ran once a year to tremsfer recdrds 
that are no longer active to-^pe. Mailings to High scdiooLe 
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and two-year colleges, are cheated by a se5,arate program that 
selectes requested groups f rc«n> Educational Testing Service 
, tape of high schools , and' colleges. »■ 

Programs have also been written to provide statistical 
reports on ^e test scores and ranks of admitted -students. ' 
Futore requests-^or reports comparing . trends^between acadaoic 
years or the success rate of students from different high' 
schools are .anticipated, 

* » 

Results of the Systftm ' . . ^ 

A number of changes ,were made in the year^f ter tJie 

system became operational. The terminal screen was re^ ' 

formatt^lightly for greater operator ease and a Beehive 
'terminal was .substituted for the Kazeltin^ 2000' originally 

us'ed, due to 'maintenance problems. * ^ 

The US6 of the weeXly summary report allowed 'the 
.Admissions Office to better evaluate the effectiveness of 
recruiting materials. There was an early brochure on pre- 
professional programs. It was fouad-4at students interested 
in pre-law 'usually also requested information on history and 
political science and stijdents interested in pre-medicine 
requested information on biology, ife a jresult, the pre- 
prof essioilki, iiifor^fitlon was included in the brochure on 
Arts and Science's-. The percentage ^of r^ests fdr information 
on 'financial 4id was so high that that information was 
included in the iaini-qatalog, thr generalized mailing. 
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Conversely^ there were so few requests for the brochures , 

on sports and foxeign students that it^^was more 'cost- 

effective to add that information to the vinini-<:atalog than 

to print separate brochures. ' ' ' - " 

^ig^h 'schoojs were identified that generated applicants 

but had hot had visitations^ and were added to the recroiiter's 

routes. It was also possible to distinguish between College 

Fairs where a lot of material was distributed with' little:- 

actual results, and those that generated ]^ge n\mbers of 

applicants. 

* 

The information collected was used to involve segiaents 
of the campus community other than the Admis^ion*s Office in 
the recruiting effort. Department chairmen wrote letters 
inviting prospective students who had indicated interest in 
their ar^as to visit the campus. Notices were placed in the 
'student newspaper before holidays and semester breaks 
asking students who were going home to stop in the Admission.s 
Office for a list of prospecti^ve students from their home 
town or high school, that they could contact if they wished- 
to help. These efforts were very important to an insti- 
tution that emphasizes a high degree of personal contacts 

All of these factors resulted in an unexpected increase 
in volume". The year that the system was Implemented^ the 
number of inquiries frcsn prospective students increased 
from ll^OOO^tt) 20,000. This increase in volume caused 
problems in d^ta entiry. With an* average .operator time 6f 
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thres minutes to enter a new student, it wes estimated that 

one terminal, _ used four hours per day* vould be sufficient, j 

It becamei^yident tha^ the increased load would necessitate 

a full-time staff member', seven hours per day and an 

additional termijidl wUl be added in the near' future in 

.anticipation of further -growth. ' ^ 

The almost doubled volume of inquiries does not ade-' 

quately , reflect the total results of the system. The" 

number of entering freshmen also increased significantly, ' 

from 594 to 922. Surprisi;ig^ly , the average- test scores 

were higheS: than previous years, in direct opposition to 

the national trend.* In addition, bec'ause thVse^new students 

have bad ^jpreater contact with, more areas of the University, 

it is expected that they entered with mope realistic ^ ' 

expectations and that the attrition^ rate. should be much ' 
4 

lower tharf in^^jrevioiis years. 

In s^tomary, the admissions recruiting system enabled ^ 
Catholjxs University Ito address a larger market in a more 
successful and cost-effective m^er. This was one case* 
where the reality far exceeded the expectations. » ' 
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COMPUTEfR RESOURCE SHARING ; DOES IT WORK? " . 

J history of a'computer Resource Sharing 

Coatract between the University of Delaware V 
. a^d Delaware Technical and .Commimity College. 

i 
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This paper, fir esents ±he. events which lead to 
contract for sharing computer "resources/'f or ^both'l'cademic- 
and adm^nistrati^te computing between the University of * 
■Delaware and ^ Delaware Technical and Community College ' 
It then -describes^the sharing . arrangement, the mutuil ' - 
'benefits to^each ihsti,tution-and^.somfe very significant 
systems arid network development resulting from the / 
conj:ract. This includes the development of a student ' ^ 
r^ord system with remote ^>rocesslng capabilities and ' \ 
is operated entirely by ^laware Technical personnel. ^ 
Alsd avaiiable is the ca^bil\ty -to access a communications 
network, for ^caaemic and administrative usage. , ' ' 



^WHY CDMPUTSy RESOURCE SHARING?" . " , ' 

The purse 'strings for^'the capital and. operating* budgets 
for -colleges and universities is tightening*more and more 
eve^ ^ear.„ .Yet the costs of providing a quality education 
• are* increasing in all areas. Our collegis a're, facing some 

very difficult program priority d^isionsl The situatibn *• 
•^is patticula^y criti,cal-'in decisions _^fecting computer 
•resources. • . ■ ^ . 

Today's world, let alone tomorrow -"s, demajids that nearly 
. ev^y graduating college" student be exposed to computing. 
•Over the last decade, it is ainazimg how complTtvig h'a^s become- . 
an Integral* part of^ curricula which- ■we.^ejiot traditionally" 
thought to be computer related". ' Obv^ously, the engineering,^ 
sciences/ and busine?s areas require a strong compating back- ' 

, .social scientista, and even . 
art and mu^ic are usin^ the? computer more and' more heavily 
and ^'f ten in rather innovative ways. Another emerging' 
instructional compu^.ng appla^catioh in nearly all di^iplines 

f ' •/ — X 
CAI,- Computer As$isted Instruction. . He^«^one-on-one, - 

individual^ paced instruction tak^ place/ but in this case,^ 

the 6ne-on-one ^s computer-to-studim interaction^ supplemented 

try the instructor. It has been predicted, and indications are 



that -it is becdfing true, that the ^5omputer 'is.jgbing to be -a 
households- tool Within the next decade^ 

f. . ■•- ■ ■ ■ 
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. - , ^ y similar situation also exists in administrative' 
. ^- imputing. Today, higher education faces. a demand for- ' 

^ accountability for .what- we do and why we 'it. Historically, 
these questions have been ignored because the answers were 
nearly imposs^ible to prepare for presentation. Computers 
and administrative: data base systems of some sophistication 
promise answers to these quest ion^^f accountability, ^ike- 
. ■ wise,, service systems, and management systems of the. caliber 
ased in industry are becoming long ove^ on our* college 
campuses. fi^ 

While mainframe computer hardw^-re costs are generally: 
decreasing, the total budget required for today's compifting ' 
^. ^ s^Ply shifting from large scale mainframes 

^ to distributed processing; from cards aAd EAM eirtpment to 
terminals and communication networks; frim simple 'self- 
programmed applications tp sophisticated software packages 
Ve;iuiririg specialized staff to instruct users and maintain 
the software, if anything, the budgets beg to 'increase 
enormously to kiep pace with amazingly' rapid technical ■ 
advances. 

Unfort'unately, if we survey the- computing resources' ^ 
(eJipenses) of most colleges and universities, we find over-' 
. whelming duplication of resources and expertses in computirfg. 
Each. institAition has," to a greater or lesSer degree, recognized 
. the CQ^pelling needs f6r computing by-^tud^nts,. faculty and • 
:• ■ , administrators, ^ch has channeled all the budget their * 

. could afford for computers, staff,' and other ^ 
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^ equipment aad expense.' The result, tak^n as a whole, is an ' ' 
unfortunate waste. Exc4pt for th;'fe.w institutions with- - 
enough financial resource and/or the exceptionally strong ' 
commitn^^t to computing, most colleges find themselves 
-spendina-,what. ?hey consider a fortune ^c<^mputing; knd yet 
they don't f^el they have *at .all answered the demand adeq^'tely. 
It. Go^s a great de^ to provid^he variety 'and depth 'of • 
computing resources demanded/toddy. " * 

Thejgnds in computing toward time-sharing, program. 
• libraril^ss,<^TILITIBS; GRAPHICS, etc.) anj more sophisti-' 
cated, computer-assisted research and instruction in all areas 
lead to the conclusion-'that computing is no logger- a Simple' 
,>mand,for computer mainframes on the campus, tucked away in 
s6me building -basement. Instead, computing todiy. is more a ' 
servi^unction than a piece of mach'^Cry. The day iflo^g 
gort^wheA'a sign-up sheet could serve as tHe m4fium by which" « 
compute^ users satisfied .theit requireme^.ts.- Commdjrcial ti4- 
sharing f^^rms^ and large corporations hkve clearly- demonstrated ' 
how to proVide computer resources- to'';targe' communities of " ' 
users at lovi^ unit costs. Many colieges'and universities hav4 
gone-this ^oite toward' time-sharing data co^lmunica^ions, and ' 
even distrib^,t\^ processing. But moJt collegiV cannot afford 
to, establish th^a^own^netwbrk. ^Nor 'do they have- the technical 
staff to' do it.- >t^ey hSve the need, but' not the meari&. Some ' 
may have tried commercial ^network ^ryices, but many have-^ot 
found these alternatives suiteX^to their unique requirements. . 



. Why no.t resource^sharing between institutions with 
-basically the s^e requirements? it has tteen done. First, 
diet's spell out what the potential advantaaes are likely to 
be. ■ Basically, they stem from economies of scales 
. "1. "Computer mainframe expense - obviously more main- 

frame (CPU power, memory, and peripheral equipment) 
is potentially available if the computer expense 
is* shared. ' •. . , 

•2. Communications equipment and terminals - savings 
stemming from the sharing of other expanses can 
be spent on the delivery of computing via keyboard 
tejnninals,. coimnunications hardware and lines, and 
remote input/output peripherals (readers, printers, 
etc., in the form of RJE's). 

3. Software- libraries - like the mainframe expense, the 
. cost of developing and of purchasing software packages 
can be shared. . 

• 4. Specialized technical staff t in communications net- 
working, system software support, and consulting 
services to, the netwcsrk users are a necessity and 
a very costly and scarce resource today. 

5. Professional programming and instructional support 
^ staff - unlike the decreasing cost phenoffiena in 

^^hardware, this resource is increasing in cost in 
all areas. The programming is becoming more and 
'-mtr. more complex and a greater shafe of the total 
computing expense for- almost all areas. 

• * * 

' 6» Computing nfa'nagemajit and pperations - while this 

item is last on t^is 'gj^, it may well deserve to 
* first -in terms of ^Hlrtanc4 for success of any - 

. ■ network. The sharing this expense may ^fcause. " 
• it- to occur, where before> little x)r no mariag^ent 
"was truly exercised over* opmputing resources. J) 
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"REACHING DIFFICULT DECISIONS" 

It is interesting that two institution's of higher. 
^ learning in" the State of Delaware both reached decisions 
about their computer resource requirements at aBout the 
same time and quite independently of each other. The 
^ decisions were prerequisites for the establishment of a com- 
puter resource shari*ng contract between the two insitutions 
via a sophisticated computer network across the State. 

The first decision or, more accurately, realization 
was made by the University of Delaware Computing Center (UDCC) 
some years'ago.. After years of endless arguments about tJ)e 
"best- computer hardware to servfe "the University 's computing " 
needs and endless input by vendors, committees, and user 
groups, it was clear that there was no "best- single machine 
or machines, 'instead, the University realized that some 
machines do certain types of computing better than others and 
that every year even better hardware and software becomes avlil- 
able and, indeed, more cost affective. The search for the 
'-best machine or machines V was not a one-time exercise/but a' 
continuous process, The UDCC-has,' since that realization was: 
made^ changed its orientation toward developing a data 
communications network, software libraries, and services, it 
is now a .given that the hardwara will change. The greater 
problem is delivery of services; some of these services are 
special purpose; some are general purpose. To this end/the 
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ODCC upgraded its existing main computer and^ in addition^ 
they ' purchased several time-sharing machines as well/ At 
the same time, a communications network and supporting soft-^ 
ware on several machines has been developed • The ODCC looks 
OA thib array of computers and the network as one large logical 
machine constructed of many specialized submachines with 
.increased levels of computational, ability, where each system 
is the -best" f or-^ the tasks assigned (see Figure A). • ' 
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Figur,e A 



^. The UDCC has accepted the fact that the life span of 
afty submachine of the network is most likely short.. The UDCC's 
st^f have made corresponding changes. The organizatiqnal 
units are becoming more specialized functionally. For, -example. 
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there is a data communications group, a 'hardware ai.d terminal ' • 
maintenance grou^, etc. m the instructional, research, 
systems software, and administrative areas, the goal is to 
develop the needed specialized staff to foster an^ assist - ' 
campus and off-caxapus users to utllxze the resources best 
suited to the tasK. Correspondingly, the*UDCC realized' that 
it cannot afford to provide every possible service locally 
through the network. -The ODCC encourages use of non-university 
facilities when local capabilities are not suitable. ?br ■ 
example, through the network w^ have on many, occasions used 
♦outside facilities 'and specialized computers. 

At the same time, the realization that the UDCc' cannot 
hope^to foot the bill alone for its goals .in computinf made 
the UiXC seek sharxnc, arrangements and outside financing for 
projects of common interest. , - « 

The second decision or, again more .accurately, realization 
was made by Delaware Technical and Community CoUeae (PTCC) at 
about the;sa„e time. DTCC realized that with limited funds 
for computing it could.not hope to provide the -Jcinds of computing 
resources wanted in their instructional and administ;ative areas. 
DTCC reached the very difficult decision concerning its north'ern 
campus that the computer installed was not only too expensive, 
but at the saMe time grossly under-utilized! DTCC -{acked, most ' 
critically, staff or money to proVide a staff who could adequately 
maintain, operate or even hope to improve , local facilities to 
meet their needs. Through foresight in its management, DTCC - 
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, initiated a search for a network alternative between ats ' ' 
several campuses. J. coordinator for computing services was ' 
hired to initially establish a goal of acquiring a host J ' 
-computer (or service) and a network to providi coaputing . 
resources to Its several campuses, dtcc was aware gf the \ 
staggering costs involved in this plan for hardware, staffs 
operation and management. ' , " , 

DTCC decided to .look for a turn-key approach considering 
its limited in-house capabilities.^ Vendors were solicited to 
^. bad on a turn-key approach to DTCe's requir^nts, but most 
were reluctant to do so. Vfhen the bids wereWceived, pnly 
two vendors, DIGITAL and PRIME, had responded. Both of these ' 
vendors bid only on the on-site 'hardware. A_ short story about 
a conversation with an unnamed hardw^ verilor will clarify 
the m-house capability to achieve DTCC's goals. 

At the President's Office of DTCC there was a computer " 
coordinator and one part-time systems analyst/progtrasimer . In 
a conversation with a computer vendor, he asked about DTCC's 
staff. When he heard, he laughed out* loud. By the time he 
recovered, he realized that he should not have done that, but • 
at the same time, he confirmed our opinion that DTCX: did. not 
have the capability ttl implement the plan without a turn-key 
approach, a.lso, if DTCC opted for an. on-site computer, it would 
have little ability to run it-. DTCC thanks that Vendor to. this- 
day for helping to avoid some bad mistakes. 
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'-/ r.c-laware and Delaware Technic^ 
. atns, was. an apparent match. 
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programs and operation. 

Figure B displays the very rapid 9rovrt:h in compuU^^ 
fron. fiscal 1971 to 1977 ^n't^^^^'Z^^^^ ^ ^^^^ 
houfrs. Today a normal day for the B-7700 computer posts ' ' 
2,500 jobs conplet;ed per day. ' That mactiine alone has performed 
as niany as 3, 900 jobs xn a single day. 
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Figure B 



. The cost to provide computing resources in support of this 
growth has also increased, but not nearly as rapidly as usage. 

Figure C shows the effect of increased outside income to 
the UDCC from various sources including sponsored research, 
DTCC and other projects. It is an explicit goal of_the UDCC 
to continue to provi<3e more computing resources and service 
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v^in response to the demands for such without necessarily 
requiring proportionately greater budget co.ntributions by 
the University alone. 
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Pirgure C 

This rapid growth has caused the University to carefully 
consider the UDCC's role in relation to University goals and 
success as an institution of higher learning. The following 
•is quoted from. the Planning Document prepared by the UDCC 
last year stating its goals 'and some of its philosophy: ' 
' Goals: ' '0 

To provide a computer system and related services - 
which optimally support? ' r ' ' 

1) the instructional process in the University 

2) the state-of-tfle-art techniques in ^research 
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v3,) ^ the coHipl^x administrative decisipn-making 
of ^Contemporary' uni-t/ersity 

the surrounding region with "useful, aaademically 
related computing service's on 'a cost-sharing 
basis 
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Philosophy; . " '• . 

That no one computer can satisfy all the needs of 
a complex 'environment, but- 4 econdiically achieve 
ii. % the benefits of Several functionally Specific 

■ computers requires a critical mass 

'or ■ ^ . < , 

One computer could do one job very well, but in 
order to afford it, you need to have several jobs 
to do. 1^ 

I 

In pursuit of these goals, the UDCC has added, in.t^e • ' 
last year and a half, th^^TTsT more general purpose time- 
sharing computers: a ofec-lO,- a DEC II/70, and an HP2000. 
In addition, fhe primarV b^ch and. administrative computer, 
the- B-6700, was upgraded ^3^-7700. A new buUding to hoGs6 . 
these computers was^ sorely needed to eliminate environmental 
problems which had cau^d frequent interruptions in-iervCces. - - 
The new building was- designed to solve" air-conditioning, ' * 
electrical po^er, telephone, space and staff bffice deficiencies 
which had for years restricted operations.* Another major ^ 
addition is^ue nexT month, a CDC CYBER 173 computer,- which 
.will be used primarily to suppott the PLATO project for Computer 
Assisted Instruction: • 

Per the philosophy stated earlier, there is. a reqtiired 
critical mass. The University actively pursued a computer, 
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resource sharil^g contract with other educational institutions 
.•in the State, De4ware. Approximately two yea^f. ago, 
:•. Uni verity learned of DTCCs, se^'rch for a 'solution to ' 

• their computer, requirements. The match between the institu- 
•x^^kons was recogpi;ed very quickly ^.y both institutions, 'and 

- the contract. was awarded to the University of Delaware on * 
^ April 30, 1976- through ^he normal state agency bidding process. 
r'The university's proposal in response ^6 DTCC's request for 
proposal was accepted over several bids, from hardwire vendors. 
Basically, the University's proposal was to provide computer 
services through a data communications network of RJE's ^nd 
terminals, with t^e. host computer at the U^iv.rsity. The tone 
. of the proposal was to treat DTCC as though " they were a very' ' 
large, department of the University of Delaware with no better 
nor wcfrse service than a local department* might expect from 
the computing Center. No special co'xfsiderations wer^^e 
except that the ^rdware and programming staff supporT^ 
be costed on a full recovery; b^sis. ;In addition, the r university 
would work ve>y closely with DTCC personnel to redesign a^nd " " 
develop a student rec'ords syst^ for their use through the 
network. The UDCC sought this opportunity to redevelop'the 
student records system as a proprietary program product and 
alsp as a madel for the University's, owx, futxire use. ' 
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DTCC is 'a conunun^tfy college system Wh four' (4) campuses ' 
_ acr^s? the State of. Deia;^c: It offers, up. to' a t'wo-year ' " - 
associate . degree in' a broad, range .of ^echnic^l an'd car.eer'' "v/- 
ax:eas, including: Busikess, Nursing> Data>Processing/crimin<a 
^J|stice„ Electronic, Transportation, Dental/ Engineering/ 3fec. ' 
Th^-student^b^y. raises frc^ 4,q^ 7, (3;P0 ^full-time stUdetitfe'- 
and. another -4,000 - 7,0D0 part^limiTbantirtuing .^ducatiSh • 
sturdants. The.botal an^ual.-budg^t4or tJfie institutioi is 
about IZ million dollars per year, * nearly all of which is- 
S%ate funded.'' D^cc- has a very 'nominal. tui^on fee' policy.' The 



total- computing budget is. about^ ?3od,OOo" per ' ysar, which does 
not include DP instruction departmental' eHj>enses at the ' three / 
campuses' no^/ offering, that '^curriculum. ' r '■' -~. 
• ^ Prior to. the resource sharing contract - with the 

ahive'rs^ty,^th6re v/ere twoT^mputers l^c-ated^on DTCC campuses 
basically in direct support '^f the /Tcurricula at -those 
campuses, pius'-adiP.lriistrative a^ications.- The 'northernmost, 
campus,- Wil^niHgt^^Jiad an I^. 37,0-115 " computer Which' was' 
removed 



ved wh^R^^l^e resourcHharirvg/ contract was "enler^^ it 
replaced by a renote job enUy (RJE) terminal and" two „{ 2) / 
keyboard terminals linked to, the University cdnfpiiter-s via data'' ' 
comm-aines. At the-Stanton campus, alio located" in the 'northern 
part of the State; the only computer temtinal which had 'existed ' 
at any campus was'rejfiaced by anbther Rjp and -two 27- keyboard- '1 .. 
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-.:terminals also linked i6 the bost" computer at the UnWrsity. 
The. older terminal had W l^ied into th.e .computer' -it the " . 
Wilmington campus Sor^i^e sole purpose of data entry .and' 



l^ted report ing^^ir^e -Student recdrds area. * These two 
^Ifcses, Wilmington and- Stantorp' and-'the hardware changes. 
^ described dbmprised the' f irst^^has^ of the 'conttadt . 
> ^ The second pha-sre of the' contract, was rescheduled to 
occur before even a single semester (quarter) had passed-. 
..In. this phase, a third Rj^ plus two'(2) keyboard terminals. 
.,wer^ installed at^ the ^rry campus in Dover.' Further 
additions to the' hardware have occurred' rapidly . The . - 

Wiimingtori campus'.now has a secbnd RJE and two more keyboard 
terminals. The Sta^l^onN^pus has added another keyboard 
terminal. The /ferry campus now has Hrer ten (10) keyboarii ^ • ' 
terminals and' has .ordered a faster printer for their RJE. *' 
In a(?dition, the centtal administrative offices located, 
adjacent to Terry campus now have a high speed (1200 Baud) - ' 
keyboard- terminal plus a portable^ keyboard terminal and access 
to the Terry campus RJE^^ Recently, the Terry Campus.- gained 
approval to offer a DP ^friculum, which is in part the, reason' 
for their rapid terminal-' hardware growth. 

.. '^he second- computer, an ;iBM "360, _^located atVthe southern 
campus IS still installed and^erating in support of the DP 
instructional program .there; plus various adminiStrati^ ' 
applications^i^ince the lease is ^tiil iCeffect onUh) 
computer, demi|ite plans for that campus have not b^en 
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forloulated yet. A study of alternatives is in^progress which 

will objectively evaluate that caia^us's situation.. ' ■ 

- , While too few terminals is one of DTCC's current obsUcies, 

there are now four terminals at« each of two campuses and .l^van 

. at the third. The President's Office recently added a DEC/ 

4 Writer III and is planning for a' CRT i^e near, future, /rhe 

President's. Office has. alsa -been using a portable il Silint .700 

for the past ^ear , and the CRT will be purchased i^i.kit ionn 

e.'nd will be assembled ^y stude/its under the direction of 

DTCC's electronic faculty on on6 of the carapuses. DTCC, saves 

_ money and, again, an instructional program' is enriched. - 

The most significant single benefit of Ihe network has 

been the conversion of three of the cLnpuses to a common student 

5,ecords system with consistent d^a definition and -reporting. 

T-b±^ conversion has eliminated a great deal of confusion and 

has provided on-campus operatioh of the studeHt records system " 

by each campus. An immediate co^ saving benefit of the ^ 

.system was realised at, the. Terry campus-, where an outside 

computer service - contract for student record processing was 
» . * , ' ... 

np long,er 'needfed. 

: ■ DTCC was studying their computing needs, ''resources and 
alternatives long" before the resource sharing contract ever . 
became a reality. 'DTCC recognizedrthat* 'it was unable to 
provi-de^^he kinds, <iuarity,. and- quantity of computing resource 
demanded for its inst"^uctibna'l and 'administraTive goals. * ' 

Severe under-utiiizatioh of the ..-northern caSputer,' in spite 
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of. the heavy demands, for service* going unsatisfi^dPtw^ -^'^ 
frustrating situation.^. It seemed that a multi-ca^^r|etwork 
was the only solution^ but that would cost more sm^qiiixQ 
staffing which was not available to DTCC. 

Today, DTCC is negotiating the third-year contract with 
thfrUDCC. At the sa^ae time E>TCC is, with, the com-pl2t^ cooper 
ation of the UBCC, looking at 'all otiier alternatives for the 
future. DTCC and the UDCC want .to be sure that their sharing' 
contract is still the best alternative. This is a far cry / 
from DTCC's situation less than two years earlier. ' ^ 

NETWORiKn^SCRIPTION ' , , ■ . " 

, The University already had a network of three (3) * 
9JE'.s and over loa keyboard terminals, plotters/ graphics 
-terminals, 'etc. before the contract with DTCC came into 
existence,., so th*t the technologies and willingness to expand 
already existed.. Plans" for a new building, and additional 
facilities were also under way. The need for a more "critical 
mass" was very apparent to the UDCC in light of their goals. 
Since that time, the computing rietwork^which serves both the ' 
University and DTCC from one end of thf 7tate to the other has 
been expanded a[nd improved into a significant educational 

* 

. computer 'network. The following is a.map of the State of 

^Delaware showing t:He networkM'ocat^iorts:" 

. ' ■. ' 
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To begin a description of the network as it ^exists 
today, we should sta^tt with the "Port Selector" UQcated in- 
the£<:omputing Center at the iJniVersity • s main caripus in-'?lewark. 
The -P'ort Selector" is a cluster of Jnfotron- switchin'g equip-, 
ment through which nearly all i;«foming telephone lines to the ' 
several computers are routed/ By dialing a single'phone nuiaber 
a network user at a remote terminal location cVq. select any; J - 
one of the .four (4) computers at the Center, a DEC-10, B-7700, 
DEC 11/70, 6t the HP2000. -The "Port. Selector' switches the' - 
xncomxng call to the appropriate computer regardless of line ' 
speeds, based on a single digit ent.ered by the user. The word 
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^ ;HELP-*or unrecognized responses to the port selector causes 
it to- switch the lirie to a HELP ' function on the DEC 1V70 
computer. Currently, the port selector can' ixandle 256 lines 
in and out to one or another computer. 

Three of the four computers have' high speed communications 
'lines between them. • For example, the DEC 11/70 monitors the • 
^ B-7700 at 15.«5inute intervals ^nd performs a time-share. 

response time sequence of tests, the ^sults^of which are • ^ 
stored on the U/70 and ana'lyaed daily' Data file and even 
job transfers are now available between the.DEC-10 and the 
B-7700 computers in an experimental mode". This featu^ should 
be full*, operational by this spring. By next January, there 
will, be over >2Q computer ports into' the four-, 'and soon five, 
computers at the UDCC. 

The B-7700 computer is the primary batch, ' administrative, - 
and RJE computer. Currently, there' are nine (9) RJE's'_ ^ 
connected to it, four (4) bf which 'are located at DTCC campus^. 
Proposals exist for an additional ei^ght (8) ,RJE's. Software 
_ development work is in progress to allow RJE us^i to -forwarX 
jobs to the other computers through their SJE and also to ' 
have their output, returned to the same or a selected RJE in 
thi network. The abUity to direct^ printed output on the 
B-7700 to any RJE is already a heavily lised feature "by^aLl , 
time-sharing .users • ' . 

' Figure E is a schematic diagram of the networkt 
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Figure E 

On the following pages the configurations of the several 
cocnputers in the network plus a representative RJE configuration 
is. shown. The DEC II/34 is used as a software development 
computer at the DDCC to develop improvements 'to the DEC*'il/04. 
RJE -operating system. We also^ use Bnrroughs B-700 coinputars 
as RJE terminals in four of thB existing locations ^nmnirig 

^h standard Burroughs software, it is our intention t^ 
devVop a DEC II/34. into a dual purpose RJE for instructional 

use w^ere the 11/34 performs some program compilations and 



simple program executions locally /{hatfor, WATBQL Compilers) . 
All other jobs would be forwarded to the host caaputers in 
thV network .for processing*. At this, time,' the exact ' 
configuration for the CDC CYBER 173 is not fim, so it is 
not included. • • ' " 
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"THE FRUITS OF THE EFF ORT" 

' * 

The benefits of the computer resource Sharing contract 
are many and varied to both institutions. So.e of tha^nefits 
accrue to both and some to onXy one of the institutions^ as 
follows in outline form. * . 

Shared Benefits 

1. 'Hardware savings have accrued directly to Q^'laware 

Technical and Community College. For the cost of ' ' 
RJE's, keyboard terminals^ and communications equip- ' 
ment and service alone, DTCC has acquired access to 
host comi^uters which their budget c^uld not pos'sibly 
afford., indirectly, through the sharing q^cessing- 
overhead expenses, even the University of Delaware has 
xealized hardware savings. " ^ 
2- Hardware availability is increased to both institutions'; 
This availability to Dl^c is. obvious;, however, nob quite 
so obvious is the safee benefit to the University of 
Delaware. The needed impetus to fully develop the .^E 
software and the port selector conf igurafion^as DTCC s 
' ■ ^t^o^ The University might st'ill 

be talking about theiri^;;^!^;;;;;^^ hardware 
resources ih their present form but for the 'motivation • 
which th^ contract provided. - m other small ways, like 
paying rental on^disk storage, which includes .a pro-rata ' 
share of the disk controllers, we have both benefitted ' 
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5rom greater hardware availability, even if not 
fully realized today. 

Software development is a direct Ijenefit to both 
institut"ion|. The student records system represents 
a co-owned proprietary program 'product to 'both 
institutions beyond 'its direct functionality. m 
/Nrtnership, the two institutions are actively. seeXingV 
, a purchaser for this outstanding administrative 
application system. m addition, as mentioned for • 
the hardware above, DTCC provided the needed impetus 
for the quality development' of the network" so'ftware 
on the RJE's and on the several host computers. . * 
Specialised hardware and so ftware support is another - 
by-product of the contract. The University of Delaware 
computing Center ^now has a data communications group' 
in the software systems deparJ:Bient where ^uch support 
was not previously provided by a special-iJsed group.- 
In the ^srea.of hardware support, this same group is " 
invaluable. Plans-ari also in progress to- address the^,- 
maintenance support of remotely located RJE's, terminals 
and other equipment more' efficiently . -Again, one 
motiva"t"ion 'for these plans is our commitment to DTCC, 
bat the benefits will be experienced by main Dnivei^ity ' 



users as well. 



Benefits t o the University of Delaware 

In the short-term and definitely in the long^temu' " the ■ , 
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^dvantage'of the outside income and the cor^tri^^t ' itseli . 
to the university is and will continue to become a 
reality in the following 'ways: . 

1. Enables the University to acquire a 'richer computing 
■ ■ environment than what it might otherwise have." 

2. Presents the UniversTty to the .neighboring community 
in a public service role of leadership and benefit 
to the community. 

3; increases the number of ' personnel, not only within 
a specific group (in- the Computing Center}, but 
available as inter-group resources. '. ' 

4. Allows UD._to_iir.pienient new systeii^s and technologies . 
at^a^f aster pade. . - ' i 

5. Providesyn i*itrinsic ' value.to softwar^ systems, - 

' / allowing- it to move forward in this area as a source 

of future income. 
Benefits to Delaware Techn ical and Connn^x nity Coll^gp. 
The benefi-ts to DTCC have, in many areas, been ' immediately 
experienced, and StiU more promise to accrue to DTCC 
users of. the network in the future. ^ 
1.-- Hardware savxnc^s.and i iV^.r mentioned before 
^ but they are so direct a benefit t<i- DTCC that tfiey- 

' deserve further comment. DTCC • ^'budget for computing' 
y was not incre^?ed by this contract* yet th"; hardware 

• resources now being utilized are orders of magnitudh-. 
greater tljan before. . . 
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.2 Compater. accessibiUtv. through RJE » s and ^keyboard ^ 
\termina.ls is a new experiJcnce tb most DTCC users - 
>\ <^.' [ / • * "^^^ network -has moved tiie .equipmenV iright into the 
. * ' offices ^nd the classrooms -at DTCC,. where befor^. 

' ^ ^ ■ ; : BooJ:ly,.^ch?dul^d batch mode equipment, x,ften located . 

. .-• '. . off-campv&/ was the pnly ipmputer -access avaiiake to- ' 

•most potejiti^l -useri.: Before, the cqntftract^'.DTGCs' ^ 
- ' ■ - ' computer r^m'vas foreign tAirf -to the ;ofcher fabulty/^ 

'-^ - \' "..■•N^ almosVall .faculty have user numbers and-have 
' • ■/ . ■ ' *" " ^eeh^ained to ^he computer. Admittedly,- . 

•'. integration *into their instructional, program is L 
_ prAceedma at different rabe^s -depending on the' ' 
' individual. la any case, any one ofJfAur •computers 
is .now- available, to all the faculty and students. * • 
^-vast software librai^ on^Che several fua^t computers.' 
*. «ln th^' network is no^^ available. i)TCC . Instructional " 
.' an'd. administrative userff The library will continue 
tojgr^w, independent of D^CGL' s resources'. : 
^' "Instructional- -knd a cademic tc^i<ft t"ina--^n>Qi.io ? 
Curricula at .tAfe DTCC- campuses is W gro^g. ^ Before 
, there was little opportunity for s*ich' growth, s-in-c'e • 
• the^computing resources w^re ^rejativeay inaccessible. 
PW^inq support -is now available -to. ■:a;Ll^inpuses 
ti^r^ugh the network. ' Drc^c' pur chases the^rvLbes of' . 
K "one ^fell-t^e progtan^r/analyst; for studefe" records . 
sy^s|^em -prbgram maintenance anfe supp-ort . In "next, year • s 



^ oontr^t, V4-.an-year;of\„ IjstrucMonal Service's 
_ progra^er/analyst will also bi puroftased^n supt«,rt ' 
of acadeinic computing. . 

6. Part of 'the first year's cost nf%L J ■ " 

^ s cost of the contract went 

^' gQ#le, t e- redesign^nd- redpV.V.p n,... '^^^ 
PTCC's st^e;t rPoords '^y^t^ ; Th^- benefits of'the 
new system are enormous, relative 't^' the- previous 
^^ystem. ,ip a few words,- the ^ider system, at the ' . 

northern two campuses, was out of gontr^^/having ' . 
• long before lost its program authorV and • a^ detailed ■ - 
understanding by user departments. It .is^in'teresting 
^ that the W system, is e^^tirely Operated ^^ia BJ^r^ ^ 

and terminals by the^^registrar.s.staffrat^each-c^pus', 
where^O^efore a mem^r:,of the DP 'Wructional ^ff 
act^s the tecj^^ical liaison and operator- of the 
system. The use Of non-technical stiff operating 
all. phases of the sys;em is daily J?oving that this ' 
. approach is. not only feasible, ^j^t aW W fable. 
- The'pro^amining and design of . the entire ^;ystem .uppo^t. 
^ U.is direct u^r. deparuneht control of .its own system." ; 
-t^^gement of Ihe nPtworV, a very large benefit ; " 
^ to. DTCC. • Th^ are freed from th^daily trauma of " % 
f managin^a complex, highly technical *x^t4r)c and , . 
. .providing the support, 'staff fo'r'Vhat net^tork. • / .'^ 
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rWHY DOES IT WOR 

We, have ideT^tified three J3) majpr contributing 'reason; 
for the success of "the resource sharing contract as folloVs: 
V Big enough to beTiefit. small enough m^r..rrt / v 
^ In other words, we are i^etter a^le ,4 achieve the . 
critical mass" for system utili^ion and cost 



\ 



469 . • . 




. , =^^^^"9 ^"ith the 'contract, ^-h^ft more and, better 
resources between the two ,iktitutions with a-jnore' 
T suitable utilization of those resources. There is 
^ an extreme, which obviously cin be reached, -where 
' ' network becomes so complex and sprawling that ' 

- it would di^f^cult to manage. " With prop^f-mana>e- 
k - ■"»^'^t,/that extreme shou;d not be reached. In fact, 

• At this time, - the University would be-very r^epfeive 

to extending the^network to include several more ■ 

jr ' ^ '■ . ■ '■ * ' * ^ . 

mstitvitifa^s. ** ' * 

2. ' Worked out by ."•pp" people 

♦ ^ "^^^ contract/wit^ DTCC was negotiated on both sides 

- ■ ■ ^y the DP staff at both Institutions. - The^ emphasis 

-\ / • > ^'^^ providing the services' required where they 

^ , - were needed. Very little effort was expended op- 

. ^ -^^tract esdape^cUuses^and elaborate protective . 

• , provisions,- though they w^lre covered.' Ther,e wks a ^ 
.genuine desire to get the job done^in a'lpirit of' 

' ' ^^H^^^°"^the.very people who knew what was' 
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• n^tfessary .and also what was iLnnecessary. The 
contract was simply a £on,alization of a jointly 
_ developed plan based on the_ University's, proposal. • 
and .DTCC's requirements specified in' thf R^est 
for Proposal. Red tape and obfuscation was avoidej 
• by this direct approach. ' , . 1 / 

' ^^^^^e to coop^rafP, riot mandat.^ ^ ' 

. There is an unmista5;able spirit of cooperation ' 
between the staff „,erabers of both institutions. 
The mutual enthusiasm" in all oar efforts tq^date 
. ■ has been .ratifying to both institutions froi^ltOp 
to bottom, . • • - 

« — ■ " - ' . ' *^ 

At- this point, both lns.titutions are .considering a longer' 
te«-resource sharing contract for the future. There Sre'a- ' 
. number .Of hardware and co^unications alterhatives which could 
only be j^jst^fxed in the long term ■ that would greatly We 
costs irr the network. 

. BotK DTCC and the -University ^ould welcome inquiries ' I 
conc*n.„g the ne't„6^ic, their contraef for sharing, or.#eIat.d^ 
questions, it is. envisioned that other- local institutions wljl 
be welcomed in joining -the netwoVlc i„ -the- futaJe.-, ,In Saaition, 
DTCC and the.Uni.versity;weloome inquiries about the jointly 
ownea student records syste. which wiliybe sold on a negotiated 
basis . • . < V ^ 
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is A DATA BASE MANAGEMENT SYSTEM. 
FEASIBLE FOR A SMALL' UNIVERSIT^? 



/' 



Floyd -J . B.urne^ . 
Manager Systems and PrSgr'ansning 
V • Utah 'state* CSniverslty , 



V Utah State University .has embarked into 'the Data Base 
Management era somewhat .motivated by the right and .wrong 
i^easons. Once committed iif this direction it is not always 
easy to change "'direetions7 liot that,\we want tO/*but we did not 
realize the magnitude nor hol^Lthis cotomlttment w6uld have 
on futiure development. Ut^h ^tate .Universi^ now 'has two ^ 
major systems and two minor ^sys^tems running under T5ata Base 
Management. They ar^e: Stndent Information Sys'tem, Personnel 

System, Traffic and Parking -System and a Program Library," 

. • • - ' _ * 

S/£tem. Why these systems were ^jnplemented usin^ Dat'a 

Base Management, J^e profaleroa and satisf afctions, wl^at not 

to dOy as -w^ll a% what is neBcjBd t6 make these ' systims 



part of a lairger ^nrormatx,9n ^stem will be presented,. 



•a.- 



I 
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. . ' BACKGROUND ■ 

Utah State University .is a land grant institution of * ' 

• approximately 9300 students^ (head couat enrollment) located 

in ^ smail runel Qoamimity in Northern fftah- ' The* cfurricuium * 

at Utah State University is varied, and has 'extremely' high 

-quality progfams in the areas o'f Natural Re source^ "Fores try. 

Outdoor Recreation, Agsicultural Irrigation and Engineering, 

and Electrical Engineering, for example.' It" is also a heavy 

researcn institution in that approximately half of its budget 

is derived from either federal or other cojj^ributed funds ; 

, in the area d£ research. To. Suppport -its computing -nee^s at 

UtaSi State University , the Compiiter Center has a BurroUghi 

6700 computer with approximately IH million bytes of memory.- • 

This is the only computer available on^campus, with the excep- 

tion of a few mini computers in various research areas, and 

is used to support the research, acadesjict ^and administrative 

.areas of the University* ' ■ i 
- ■ • * 

The University is using Burroughs DMSII in support of some 

of the a,dainistrative applications.^ These will be outlined 

later. The University '.s expenditures for ifomputing with- so ' 

^ tf ' 

-qprge a research investment is relatively small .compared 

with many institutions.. Currently hardware costs ar^ greater 
than they should be for various reasons,/ Some maximiza'bioh 
of our invesl^nt ha? resulted frOTi having one counputer serving 
all t^feeds. Thi^s has also* resulted in some contention between . 
users. There is an evaluation- effort ur^erway to deteifmine 



' what equipment Utah State University should have to do its . / 

computing in the future»as the five year 1-e^e on the Burroughs tx^ 

6700 has expired. .-Muph thinking is" being given at this time ... . 

to splitting cpmputmg into^the traditional administrative 

applications on one machine and' having a separate machine for ✓ 

research "and academic purposes* because of the contention 

that has been experienced. ^ Having *-one machine has reduced 

hardware and support costs but not providfed adequate service. 

Organisationally, che coniputer -center- ha$ reported 1^6 

various organ^izatio.nrs throughout it's history A Originally / 

it was part- of the ^Agricultural Research Ej^riment Stafeix)^ 

which helped to obtain f^nds from the National Science Fourida^ 

- Xi6x\r\t\ Jihe- early 1950^3 for an IBR 1620 computer. As th. 

ut^.lization .grew, ir then reported to the Vice President for - 

Research and as more users caiBe 'on we progressed from an IBM 

i 1620 to Honeywell equipmeii't, back to* IBM 360/44 and then to 
< If 

' Burroughs 6700. 7hrough%:hat process the Compute Center 
reporteo^o the Vice President for Research and then t:o 
\ 4^^ -^^^^ President for' Business during the last |:wo years * ^ 
^and- just recently haS' been changed baqk^tb reporting to - ' 
the Vice President for Research^ As wita*-most. co&puting installa- 

; ' • f ' ' / ' ' * . 

tions', €hey seem to attract a lot b% pplitica'^ attention^ « 
and Utah .Si^ate University has been* no exception, as dt 
(computing) -has i?een a ^)oliticai foptbali^so' to speak, throughout 
its histpry. . ' • 1 r t ' 
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Utah S|ate University r^cognizeo^i^lfee need several yesars 
ago for a consistent reporting mechanism especially in .the * 
stitdent rejfOrds area, a^ many reports' were_ being received by 
agencies both. on campus/ and vithin the Estate -and federal 
^govexaaseTJts^ich were not consistent with each^ othjer ■ ' -. .^^ 
' Thexefote, a Student Record Systea became a priority item. ' 
^As ti\is- evolved, many data base management systems were looke4 
at. Howe^r, because -of the equipment that was availiible 
tb support computir4g, (i.^e.. Burroughs €?00> ; Burroughs DhiStl 
became th'e most feasible candidate. Other considerations - 
that affected this decision were l^t the data^base m^agemertt . 
■s$^etB from ffurroughs was. Tree~as we were undeFT bundXed^ 
contract and it locked like an excellent product, ^ditional 
motivation for data base consilderat^on was ^to proyide the 
traditional savings that a data l>ase management syst:em is 
.purported to' accorfplish — 

(1) , Minimize redundancfy of data 

(2) Ease of Maintainability ^" . ' , ' 
''^ (3) Audit ^d Recovery * - , 

♦ 

All oE these together *po in tj^d , to the desirsOjility of 

developing a "^people"' file concept ?/hich was^ supported at 

' . . ' 

th^*^time. 'In othei^^^^i^s , if an individu^rl is an employee 

. , • ' • V • . . , - > . 

of ^the Univeirsity we can maintain basic biographical ixtformation 

, ' ' ' * * ' ' * '* 

If he. is a student^, we need not carry most of -the same,>asic^ 

information^, only the additional ^information needs to bg^ 

linked' to th6 ind:^idjial^ The systems ^^t are' 
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• -currently using DMSII are: - . * ' * 

(1) A Student InformatioB System, SIS/ which is a com- • 
prehensiv'e student record system covfering the following 
areas: , • 

^ Admission -.on-line and batch (Regular and )by ACT)-'^ 

Curriculum • * • 

Schedule Bulletin. ' * . ^ ' 

\ Working Schedule • ' 

Registration CPre-Registration)' on -like, opticdL' 

scanning or batch , "^'^ V 

Post* Registration (Eield House) on-lin^, •optical 
*^ scaxmxng or batqhft ' . ' . ^ ' 

f ^ Drbp/Md on-line, ^tical scannlsrig ^or batjoh ' 
Updates- on rlin^ *)r batch 

Fee^ on-line and bitqh . * * • ' . ^ y 

Grades on-lixys, optical st:anning and'bai;ch ' / 
Transcripts. ' * . ' T ' 

Reports ' * i * ' 

Graduation Requirements 7 V ^ * 

* Data Base Purge ^ ^ ' \ 

' t : ' ^ 4 

(2) " A PersofmeJ; Sys^«s-— ^ * . * 
. (3)' A Traffic and Parking System * ^ 

(4) A Program Library SyjC^ • 
A brief discussion .of our Student J:nformation System (SIS) 
may* be in order at this time. " The i^rganization ofs^e data ' 
base is shown in Attachment #1. As cctn be seen this is axi ^ 
integrated ^file^'concept and very little data is redundant* 

Because of that consistency it is easier to toaintainv " All - 

•* ■ ^ 

i.np«ts (except registration) ate on-line r Registration is not 



because of 'the* need for handling large volumes in a short 
^period of ' time/ thus* we are using a mark sense form an"^ scanning' 
^ y these docimepts. See attachment #2 for^a sample of our ^ 

\^^^^^^^^^^ Admission takes place from mail or walk-in 

* but primarily comes from* ACT tales'. Attachment f3 is'aVsample 
of the acceptance- form mailed directly t6 a student from 



It ' . ■ ' y ' . « 



dat^ on the ACT tapes, skmples of otiher - fom^ used 'are also' / 

^ ' ' ' ^' • ' \ J 

shovm as part of the section on at-taciuaents . * " > ^ ' 

\ . ■ ' 

One may ask why these 'systems, were put on a data base 

management .system. A student record system is obviously ' ' 

motivated for -the reasons of savi;ig redundancy • of. data- and 

.consistency as discussed above, -^is^vds the' first system 

V ' ■ ' ' *' 

to be impiemented using DMSII however , after we had limited'* 



...... / 

■experience witn it, itMecame appar^t that dat^ base maSiage- • 

ment: system r^quire^ considerable overhead and, that addi.iional 

Utilisation of that system would be* more cost effective". 

Therefore, we determined to^ put up other applications i^ore 

"* . *• 
for the cost effective utilization of the 4ata' l>ase overTiead • • 

. < \' ' . . ' - - \ . \ ' • / 

than for their own merits of reqyiring^^ data base* concept. 

1 

However, that is ijot totally true, as Personnel -certai-nly - 

would fall in the categx^ -of supporting a data'bi^e conceptc 

The other reasons that prompted putting these systems up was 

tnat tnaiti^ were on-line ♦ Ajlso, the audit and recovery ca^^il?.ty 

■ 

that was g^rovided by DMS was superior, to anything that we couid 
develop locally. Finally, Using the data, base system increased 
progranim'er productivity for on-line systems- ks wjglx; 
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^ROBLgMS AND SATIggACTIONS 



^ The problems which we ^encountered as we eobairked in the 

' 'u • ■ • ' - 

use of a data base m^nagem^nt concept were that. we had not 

"recognised initially the "injp^clt of the data base management , 

_system on our current computer configuration. It required 

considerably more resources than we had originally kntieipated.- 

This was aggravated by the timing' of when we implemented our 

d&t^ base application: The student record system was' not 

. implemented until we had had the Burroughs 6700 up on^ampus 

for approximately tWb years. During the ^first two years of 

its- existence, there was an abundancet of computing pbwert, 

and capability. The people utilizing the system both in-^^' 

time share mode and b^t0h mode were, used to^ gett;ing almbst • ^ 

immediate turnaround on "everything they did. That work 

load had increased so that^^it was becomia;^ difficult to 

continue to provide that service) with the current configuration. 

The implementation of the data base management system on top 6f ' 

•tnat degraded the system performance noticealDly. 

' ' t ' ■ ' ■ 

Tngrefore, ail users started to point to data manageijaent 

as the culppifc and suggested that it should pot be run* 

Gonsegueh'tiy, after much deliberation, additional equipment 

.(core) was obtained to support this application. However/ the* 

University was involved in an -<nc2:eased.-work load at that/" 

tiitfe. fThe overall attitude towdrd^ c6ir5)uting an<i. its desirability' 

was ^proving, thu§ additional work continued to' flow to the 

(Computer at an *unprecerident-ed rate. ^ Again, within a dffic^t 

period of time, the^^&^ame probiejn was back and because the da^ia 



base management system was a large/ readily identifiabre user 
of resources, it again received the blame. The political .-- 
situatioA^ame worse and additional et^uiErfaent was harder 
to justify an^ t6ok longer to obtain. This has been going on 
practipally ever sii^ce and is having coAsp.derabie impact'on ■ 
a potential decision of splitting the x:omputing functions of' 
administration from the research And academic functions. ' 

Other' problems wer^e thal^. we wer^e a pioneejr. as we started 
with the data management philosophy, especially in terms of 
its early stages for Burroughs and their. DMS2. Being located 
where ^e are, we h^d 'limited support from the vendor, and 
•the .people from Burroughs thai' supported us had absolutely 
no training or experi^ence with* their da t^ management package. 
This left the University in an extremely difficult learning 
curve situation, it became ;guite costly and difficult foi: us 
to really dq the job; ' however , Burroughs didv provide support 
frcJir either the east or west coas.t occasionally^ to review * 
what ^ had done. Again, administration reviewing the project 
wanted results anS finally as the . development had drug out 
well^over^a year, additional administrative changes were made 
putting thfe center under the .Vice PreSid'fent for' Business who 
set iime tables to complete the SIS project. 

It is admitted that we were naive as we embarked on a 

« # 

d,ata base management philosophy. If. we were to do it over 
we would, Certainly do much the same as we have' done. We ' 
would also do some things* differently. 'One of the paramount 
things in most ^ata base manage'ment systems is that it is 



advisable to keep if simple. We w6uld also try. to bbtain 
^some results earlier in the development of the system ' ' ' 

Satisfactions obtained from the development of the 
student record systeiTin particular, ''^s wel^ as others that- 
have followed, have been^ thus. First of all: 

• It worked. 

• It does save disk. *• 

We have eonsistency in reporting. ' ' 

Provided .increased' service . 

We have now provided a student record system that we feel is 

comparable to most any in the country, and serves adequately 

the needs of Utah State University ^d does it in a relatively 

econ6fhic fashion. We have recently gone through periods of - 

extreme hardwa^ difficulty where we have had considerable 

hardware downtime . Thq audit and recovery features of. DMS2 

have been outstanding and literally have 3aved the life bf ' 

^ • ' • - . • , • 

this system. \ , ^ 

Audit and Recovery - What happens with audit and recovery 
under Burroughs DM^2 is that if there are either software 
operating s-ystem problems and/or hardware problems, recovery 
can run immediately^ upon ovetdbming^hose problems and all 

^ J w ^' . . ^ ^ 

users are- literally brougM^ back exactly ^:o where they*left off. 

This is done within minutes from tOie time the system is ba^k 

up and rtmning^^ If the problems are serious -enough to require 

• — ^ 

restoring the data base^ tovits last backup reconstruct is 
run and again brings thenar back to^here. they left off. 
However, ttjis may ^require . 20-30 Ifinutes to accomplish. 

Progfammi^ig to px03M.de on-line systems is greatly reduced^ 
using Burroughs data management system and we have f/sund that •' 



501 



we could more effectively and efficiently -develop these kinds/ 
of .systems using DMS2 than we couli if we were writing thenv 
without a data >i^se management system. is true that 

'there is a cost associated with dJta base- in terms of over- 
head, in particular, core. Hov^ev4r, in our environment an* 
with hardware problems that we -have JSd 'and' c5ntiniJ^' t<5 have 
until recently," we would never had been' able to survive without ' 
the complete audit and recovery capabilities and the speed * 
and ease of doing the job that we have had with DMS. 

, Those -Dn the staff w^o have utilised DMS prefer -writing 

applications ^using it over non-DMS applications. The kind of ^ 

* ft* ' ^ ^ ' ' * 

support that is needed for Burroughs DMS is relatively small 

compared to qtheir data base management systems. However, as T ' 

with anything when you embark. in ,the philosophy of a data * 

base managanent system, a^ata bas^ adpiinistrator is needed. ^ 

We as y^t do not actually have a data base^ adB^inistrator 

but that function is being filled ,in spite of t4ia£ by a' 

member of the staff. We are booking in the near^uture to - 

.formalizing th^t and actually having an individual ^,pecifica:lly \* 

assigned^ since he is doing it aiiyway, and given the responsi* 

bility bfficially of being a data administrator. This is ^ ' 

nfecess^ry because data under a data base^ori^pt is not xinigue 

to any pJarticular organization biat is shared jointly by multiple 

users.. Therefore, it has to be cbhtrolledv^in te^ps of its 

use, up'date., • and security at a different -level" than the 

• . . . . * . . . . . 

jtrkditional independent data files'. The functions^ of a data \ 

base administrator are present with the traditional/independent 

480 ' ' •* \ \ 
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'data files but are not as apparent as they are under the ■ 

^ ' ' ' ' i 

integrated^ multiple user • appraach using data manag'ement. 

This leads ^nto the next question and that is where does* » 
'the £u'1:ure life? • ' • - • ' * 

V -Questions were raised dn the CAUgE meetings in Florida * •. . 
a year ago which' are valid ' today . • I reference' Cheryl Txaver's''' ' 
discussion on one large data b^se as- something- that-isitot 
feasible to a University. She questioned- the advisability 
of oAe large, data bas6, ah#promoted smaller indepeadej^' - • 

data toases . This is a valid concern because a dAta base caii • 
becomeNtQo^big", too complex to manage. The fiice thing's ^ . . 
about tRe ^Burroughs data base management system is that you 

0 

can effectively ^>reak it into independent" parts and still' • 
.treat the iii5)act of overhead to the sys.tem. - .If you were )to 
have totally separate 'data bases for eaeh of - the applipations * 
that we have developed,, you would not be able to run theta or 'i 

' ' ' ' - - i 

.our equipment because of the resources' (core) required. ' 
So, there '.hecomes a trade off that has to be made between , 
eife manageability bf the dat^ base and the Cost of hardware, 
^and the xiopact on its throughputs Rather than get into a 
fengthy discussion at this ^oint as to "which is the best,-"" 
I would merely suggest again that you might Vant to l^ad 
the discussion of a year ago " in' the CAUSE j^roceedings . 
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■••Cheryl Traver, et H., The Obst>l)6scence Of .the Pniversity . 
Data Base -System , Proceedings of the/l976 CAUSE National Conference 
(Orlando/ Florida, 1976) / ' - 
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In ^ bock cn the current 'state of consortia in i±>e\saited States, ' 
■ Franklin Pattersc?i, ti^. former president of Hanpshire College ,>^£aentifie» 'tjie 
key question in ocnsortia pqrticipatiOT vshen he st^, "How'can-lnstifaJtiOTal . 
cooperation Qiable nore ef fidsit allocatiai of limibsd resources to virtually 
unTiT n ited.j>eeds?" (1974, p. 31) . 

Si^ 1963, the 'five colleges in the f^r^t area (76t>srst, Haroshire", 
•Mount' Holyoke, .Snith, and the^miversity of^h^ssachusetts- at Ajrherst) had " • • 
cooperated .fomally ^jy the establisinent of Five Colleges, Inc. , and h|d 
established cooperative adferic Droqranfe, faculty ana student ijiterrfianges, 
a f iv^^lle^ radio station and a five college bos ser^ce anmg other 
activities, dt wasVlth this^ badcground^bf coroeraticei that th^ four 
private colleges bought to establish a joSt administrative ccroutaf center ^ 
in 1970 vdiich wjjld have 'thd following K5bjectiv^: 

1. Joint use of hardware. » ^ • . ' 

2. Ccnpatibility and cortparahility of basic iiro^at and storage. 

3. >Joint develtCTiait of systers and software -wherever Tx>ssihle. ' 

■ 4. .Consultation and review by ^nherst coi^ A it ei center of all systsrs ' 
. • ahd software asvelco&i in the fOar coUegfes (Plourde, 1970, p. 1). 

•n^e gonial prcxxjsal for oocperaticn cgme -fron Airhsrst Cbliege but the' 
germ of tne idea existed in the^ndin of C3^arles Lot^.rorth, the' then vice- . 
president of Harpshire -College, Kurt Hertzfeld,.. tfe treasurer of Aifaerst College, 
and others at iiistitutions in the valley,. At the-t;j^ tiiat. the prcyc^al 
was made in J&iuaiy of' 1970, the feur institlitlcns (iyiterA, Hcsipshire, Mount 
Holyoke and SJ^th' Colleges) hcd. a wide varia^^ asMoistrative ccnpu^' 
capabilities^ follows: . , ^ " ' ' 

, 1. Aiher^ College W been cpeanating ah' lEM 1401 .cocputer ^tem for 
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four ye^rs and liad seen its oosft ^incai^se fron a^proxiinately 
$100,000 per year in 1966-67 to $160,000 in 196$--70 an^ the 
* • prospects for increased oc^ts wer^ substantial* /^licaticns 
systans had been developed ipr the payroll, biriqetinq, course 
registration, grade r^rting, atitdssicns and studoit ihfonnation 
areas. There ^fes a c^3^t:yar i>i bgr< aTru^ staff of four people. 

2. v'Hsipshire GDllege was* a 7>ew jjistitution yhidi was about to enroll 
its first class and vas processing payptil ai^ 'cash disbursements 

, at a service bureau facility. 

3. Mount •Holyoke Oollege was not processiri^ Bny aisninistrative systens 
^ , by ooicuter althcx^ thsy were using JCft bodcke^>fng irachines for 

* a ^ew acplicatiais. - } ^ ' 

4. Staith Oollege had a two persc^ progrsmdng staff and was develc?5ing 
its crtn conpjter applications and was using the ;^rherst obnputer 
for its aipjdstrative pfocessing. 

. There v^ere a n\r±er of suspected advaptacses and disadvantat^' of 

'dooperaticsi as noted in .Atrfcacisnaat A pages 1 eaid 2, and the proposal for 

■ . » * ' 

ooc^^eration <*iich was priSseftted to the r^esidents of the four iiistitutions 

focused on five areas; financial considerations, ccncuter pcwer^ *additional ' 

/ 

applications, datJT exdiarige and ana^ysis^ and personnel. The fact that the 
Rcopcisal Was presented at the presidential level is a . critical point and ^ 
as Patterson has noted, "the cooperative consortia.*. requires 'that the. ' - 
difief e>fficutive officers of the paarticipating. goll^es and universities 
sit,<ii the governing board of the oonsortxisa. Only the presidents can 
(xnmit their institutions to significant apademic cooperation or to other ^ 
major cooperative arrangtau j^t sj^ (p, 48). Vhil^ the presidents do riot sit ' 
on the board of the Thrpe' OoUsge (litputer CJenter, they were intimately 
involved ±n the origined decision tp participate* ' ' 



• Ihe prc|»sal suggested that an integrated system. v>uld W developed 
•■ which pertain to tlfe foliwing adndfiistr^ye functions: financial 

atoounting, personnel^ regii^rar's and aciaissions infomaticn, *aluim(ae) '. 
• ijtfonbaticn, and development infqntatian. Ihe funding arrangaients-pro- 
^jcsfed^t eadi college would a 25% share 6f the sy|tans developtent 
" txjsts' and vrould pay for cctcp6ter utilization based <xi actual tise.' -it 
is uiportant'to note that while ijte presideits were advised tha}: there' ' 
would be sotiE financial ajutages to cooperatiai, the pfcposai also ' ' 
•noted that, "Ihe f irst-ye^' oosts 'ui^3oubtedly will" ba hi^^.'th^ would 
be the case if the iiidividual colleges d»s^ to .proceed ind^»id^Uy. 
However, over a p^iod of years, the overall costs 'sf-tiie.nCTfoer colleges ; 

should be less." {Plourde 1970, p. 2) . ' - ' ' 

s 

Three of the colleges (;*iherst, ^appshire and 'itount fiolyoke) ac6^>ted 

1. • \ ^ 

the proposal with minor modification^ to the funding arrar^rte^its &id 
SEuith College decid^ to caitinue developing its own adninistrative appU- 
cations and they oaitinued to utilize the-Anherst oonputer system until^ 
it could acquire its own ocrrpQter. The eventual phase out of Stnith ' ■ 
college to its own systsn was acocrtplished in hSafch of 1972. 

Organizational Strvcture j 
There were a vaM&c of possible organizational stmctjares that ccild^ 
Jiave been selected but the structure prc^josed and adopted as deleted in 
Attaateent B reflected the ocoinitment of the cxxipute3E^ center to the 



:>g colleges, the nec^s^I^^lbo 
r^'aevalopcnait of software arxi 



of hartivare,-develc^ of software and provide the opportunitir fw each^ 
GollBge to progress at a sare>dnat dif f erent j)ace and idth scnewhat different 
priorities frcm the other, colleges. For this reason, he^ enphasis was ' 
placed on the concept of institutiaial planning to identify systens 
development and hardwaire use' priorities at the institutional level. As 
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earllp^ the presidents do not sit on the ^Hiree Oo^Jec^ Ccnmittee \Mch 

as the board/ but tte institutions are represoited'by the • treasmrer 

and the coordinator Of ccnpater services and their fun6tion is to r^resenH^ 

"the l^titution in develcpnent: of three ^llege systens, develc?rent priorities 

y . • ' < ♦ 

-This groip neets on a raonthly basis aruSAii aaditiOT to the organizational 

*^ ♦ 

structure depicted in Attedment there exists a Coordinating Council 
vMch coisists of *the oDordinators and the director viiich has the respcnsi- • 
biliiy of interpreting tl^ nee4s of the three colleges csi a day--tt>^ 
basis. . < w 

iitportant conc^ ^ji the development of systems was the idea of ^ 
establishing Ooordijiating CcxmtLttees which vsould be appcd^H^ by -the 
insUtuticaial planning groups as needed to work with the- <sirputer center 
staff in v*iatever areas of development were currently 
to perform the following functions: 

^ A. define tKe terininoloc^y to be used/ 

B. ideitify tl>e systems requirements , ' 

C. enunciate the needs and priorities of this particular system area 
to the Biree College Ccm^ttee, 

jL D. assist in data elenait definition, and ' - - * 

E. assist in inplementation of the-^scc^^ter systejp in its respective 
area. ;^ , ^ ^t?* - 

^ The v*iole idea of ^the particular organizational a;6nirtvre was to have 

proirities flw 6:wrward from the institutiai throv^' the-Siree College ^, ' 

Ocrrmittee in order to* provide the ^irectOT of the ocxiputer obiter wiiJ^. 

specific directiohs and thereby maJdng him tpB adftdnistrator of the policies. 

rather, than -fife person who would detenrd^ systems developrent piiorities 

as mi^jfc-be the case under a czar -system. ' ^ 

. In reality, the strtictipre has worked re^ther well althou^ a mi*)er of 

problens have developed whicdi wiUgl^iaadres'sed below, but the caid e RL. of ' * 





• i^titotic^ plaiming and iristi^Uonal r^)re^ 

- <=cnnatteesh^beehvftal tothesystens,dev^^ 
-the survivaVof the cxxperative enterprise. Ohe 'vai^ie of a nuifoer of 
nechanisms for intrB-ii^titutional'bcttm^ica as ^ as c^mnunication 
between the ocnputer center and the iiistitution cannot beroverar^tesized 
six>ce tte psychology of alienation^ can quickly set in viien one-is citing 

-in a oonsortiim. ■ 

Oie of the factors that was advanced fojr^oentralized systais desi^ 
and developr^t was the conc^ attracting' a critical nass .of professional 
Personnel v4io would have ©flapping areas' of expi^" and thus protolng 
the participating in^tutic^ with the..poss^ility^ of concurrer^^ign 
of systems as v^U.as ^provide backup- persamel ^t one institution acting 
alone could ill afford, ihe staff of the center over the^t seven years 
^ has ranged in size frcm a rmhmjia of 11 ix^viduals in systems and 
develqpnent to a lew of seven, ¥it ti^ goal has Ln to carry on three ^ 
aWrent projects. | Just a# it was reoogni^' that the budget in the ' 
initial years would be sonewhat higher because of the start-i?) costs, the 
peifeonnel requireinsits were greater during the first two years of theocm- 
sortia's existence. Since the develc^iient of the^^final ocnponent of the 
integrated system which was the p^r^crmei/p^ll systan, the staff has ' 
been further reduced and the ii,iS\activity will be in the area of system ■ 
enhanoanentps . ^ • . ^ • . . >^ 

S^tens De£initicy< Pesic^. Develoroent ^ lirplgpentaticn * , ^ 
As noted above, the ocnputer center stafit \>oi5^- c^oeoly with the. users. ' 
on each caiqpus'thnx^i the coordinating dcntnittee structure 'in defining 
aftd devfeloping systems. ^Each ooilege is r^sresgnted cn each coordinating 
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cxxttnittee by osne represCTit^tiva. well as the coordinator of occtputer * 

* . * • " ... ^ ^ 

sendees for tbat^ institution and tMs iredianism was adopteci to ^Dvide 
' for laser iiput, fledhility ii>rthe systsns design, oonnonalitx' in cfeta^ 
stru.ctures, and query facalxties*that are uset-oriented. ' ' ' 

Hier ocfnnittees are esta bl ished in ad-hoc fashion as they are'r^eded 
*v*iQi the Three College Ocmnittee ^locates a priorily for.systats develop- 
rooit in a givoi explication area* ^After the initial system is desighed 
and iitplanented,. the ocntnitt^ is disbanded and reactivated in ,the event 
that a 3iew priority is assigned for enhancoi^t to the system. / * 

The oonc^?t*of the Ooorjiknating Ocinndttee was adopted gven thou^ 
we reocs^gized that ^s process of meeting on -^.three college basis would ' 
be time caisumij)^^, but* it was felt that in the end it would still be less 
expensive th^ each institutiai defining &s own systan indepfenflently* 
Aside from tte resultant aie system as opposed to three, the main boief it 
of- the coordinating, ocmnittee structure has beoi that none of tt^ r^^sen- 
tatives has a meax:poly on good ideas and the ^result of these coQrd;inating 
efforts/ have incorporated iirportant siiggesticSns from various users. 
The Reality of Cooperation - Problems ; 

As mi^t te e^sectecr, sevai^ygars of parUcipation' in a ooopearative 
Vffliture amongst three .ind^sendatt, private, lilseral arts colleges haS; had 
its share 6f pro^lenfe as well as siKXjesses. VMle some of the problaj© ' 
relate to technical difficulties, the major roadblocJcs have been in the 
ar^ of vAtat I vrould call the socio-poji^ical, psychological aspects of 
cooperation. Whereas the succ^ o/ sudi an organization should inevitably 
be judged based on user satisfaction, the interface of the cuu|j uU si- c^tar 
staff with \isers is pf ten a* secondary conpem to that of tiie nore global* 
issues of governance, and inter and intra-institutional politics. Qften^ the 
c^j^it^t center is really not the issil^but is seized vpon as the issue ,ty 
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varying factions- within an institution/and in tjfet sense becates a poliacal 
fcotbaU. • ■ ' 

Bfe organizational structure hJ attrarted (^id^able" attention over 
the years vith governance and liisti^tional.r^jr^se^ tey^ 
issues. Since ^ director r^»ry to a ocrrriJittee, th^' is the inevitable 
problan pf to «han he r^orts and/whether^r not all of "the institutions 
have egudl access to that^individual. ^ * . 

Uie excessive reliance on ocmnittfees coi^led vdth the funneling of aU 
requests throu^ coordinators at the institutoal level lis created a 
bottlQ^dc which 'maki it difficult at times for "the ccxrputer staff to inter- 
face with users and- adequately reflect their needs in the systats 
develc^. At the very'^eas^;, ft del^ the Systems developnent prpcess. 
^ Aside fraa th6 governance questionv the subject of systenB develofxt^tt 
-priorities, aAaqoeroents ^ user ej<pectations receive the nost attention 
by the Baee^ College Ocrinittee and have caused the nost problem., Wiile 

. the nechaiiafe are in place for each college to nakea^case- for tiie • 
develpprent of a systan, it is'irnpossible to satisfy all of the nentoers 
all of the tixne. Users who are accustoroed .to-^5ending very.little on- ^Imin- 
istrative dat^^ processing v*o suddenly find thareelves^as an institution/ 
sp^pd^ in ej^s of $100,000 rf^tfully e^^ct^jcesults. ihe questi<ai:is * 
wjiat can people reasonably expect to receive for such an' ej{penditure. 
With the limted^staff aiplpyed by the c^ter, it is, irritable that'either 
an institution or a,user or a gr^of users will be Qissatisfiea if their 
particular ^ of ocncem is ^ addres^ in^the 'systerts developtEnt 
schedule ^proved by idle Ihree Qsllege CXxittdtt^. Biis Is especially true ' 
i#ith innatoe users who have riot siiffered the growing pain^ of oirtputing 
and ejq^^cifthat systans design and developient is a rather siirplified activity 
<W±ed'to the blade box tlit has beeniiur^ased. BiOs, tfiey g^'t^quite' • 



understand v% it takes toro years to develop a persdhnel/payroll system. 

, Ihe legation of the ocnputer csiter arel the fact thib niamr.of the iiiitial 
■systems utilized Harp^iire anai4^t,'Holydke originated, at 'Jtoiherst' 
has a continual prdblem. Ideally, the center should' be located away * 
frcm all the canpuses but this was not .eoaxndtally possible. Yetj this £s of 
little Goisolation to the other institutions vdid would pa^es? to haVe 
greater access to the physical center. The use of fttter^^i^ a base for ' ' 
ftiture systaos develcpnent was based 'cn the desire to get t^ cttiier 'on 
institutions up and naming quickly but over tine this is .lost on the 
users who would prefer to h^ve had all of their systerrs developed fron • . • 
ground zero. * ' 

The budgeting process has-not been. a prrijlem perse but has been based- 
dn a relatively f ijced expendittire level especially ^or the ccnputer which • 
in, retrospect was unrealistic. "Budget revisions ^re made as a ruction * 
to needs which is not unocrmDn in small colleges and certainly tends to 
^ee^ ej^jenditures at a.mHumnn eind, in that sense, this was a positive 
factor as will be noted below. " . - ' ' 

A user-oriented sysbsn was the goal of the coqserative yenture and we 
have"^ not been entirely succ^sful in educating our Cisers as regards the ^ 
optiimm use of the systeiri. ihis is related' \in part to the alienatioi^^ 
the oaiputer center staff from the users because of the requirenent to 
channel all otaHamcaticns to an institution throurfi the coordinator and 
the delegation of .the responsibility for user education to the 
coordinators. Siiriilarly, ^re were ^ttenpting ^develop a finable user- . 
oriented query system f c5r the integrated data base and. we have Ifeen 
partially successful in this endeavor but the users still feel' that the 
turnaround time from report request to ,producti<in is Ijdo lengthy. 

■The mechanfsras for develbping ^systetfe maiiiiy. through coordinating oamdtt^ 
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has. been effective l:i ^art but often ccwrdinatihg cotmittee nenbers lack 

the iiwolyanent to keep abreast of d^velppnents in order that they can • 

oontributfe' effectively at i^tihgs. . - ' ' 

Filially, the orgaiizational structure has. also contributed to the 

. development of the "pass the-buck1( syndrcne with^coordin^rs, corputer ^ • 

center staff, coordinating ccmnittees and institutional planning groins, 

ybften not- wishing to deal with a problsn and passing it o^" to 4»tlkr 

_group^ for resolution or even worse, pointing the finger at soneone else 

as the probian sourbe. Hhe structure and the voting "mechanism f<S5:, deciding* 

issues (v^e. majority rules) has often iritenneshed policy questions. wiii 
. f ■ 

te(±nical decisicais and has soietimes resulted in a (xxirse of action 
that is less advisable fran a tecJmical stam^int but Is politically 
nore palatable. , 

_ ' ^ Realiil: o^ Oooperation - Successes 

Most of the hiSpe for benefits of cescperaticn in the area of finance, ' 

oonputer capabilities, systems develcpient aj?d personnel have been xealize^, 

. - - • _^ ' ■ 

even though eacii of these "would undoubtedly have to be itea^ured in terms " 

of .degrees rather than in an • Absolute §ense. -. 

m aarpdirison to the three institi:^^ operating centers independently, 

have been ^16 to instcQJ and operate a ccnpufcer systen that provides' ^ 

considerably more throui^iput per dollar than wdild be the cost for three 

separate systems. Similarly, the cost 'for sy»tsns design; develt^itent, 

ajtpiaitieiftatian and maintenance has b^ far less than wtnild have' been 

.- '■ * ' " ' ' . 

the case for 'three iiistitutions operating independent!^ and the center 

. ' •' 

has operated within its.Txidget constraints for all of thej^even years for 
which it has bten ii^ qseraticn. - ' " i 

Fran a systsns develcprent stan(%XDint, we have an iropScessive record, of 
systems (fevelxspinent 'and lnplemfentation which has' irtvolved eg:plic^tion areas 



that sane of the instituticfts wuld not have tackled were aperatxtg ' ' • 
-alcsie. IsL resultant s^/ste^ are axislderably'inore flexible and sophisti- *>. 
ca^ t^ a typical applications ^ystem that v?Quld haS^e been (tevelopgd . 
■ by a snail college and' on tiie v*K>le, considerable" effort has been spent 
on prociucijig irultiple levels of ^xwnentartdcn.for yjisers, ooordmators,. 
and dcitpater o^to:- staff vMch is^oftoi the last thit^ that -is adteessfed 
in a an^^i^dnputer installatiOT, ^ " * ^ ^ 

' Ihe i^le of the^ user in participation in coordinating aiimitt^s has 
beai inpreSsive and has resulted in user-defined' systems \.dttle ^*^he 
same time raintaining as nudi cccmcmlity "witoi the System and thus ex6endijig 
the cost savings to this activity as well. ' • . 

Fran a personnel stancfcoint, we .have been sua^^ftd m attr^pting' , - . 

a'hi^y professional Staff and we ha:\fe been able' to develcp areas of 

# . . - ■ ^ T 

ej^ertise'T^ch woxiLd otherwise be ^inpDs^ible in a typicalsn^ college . 

installaticHi.*"-' Ohe concept of dSta base managetnait was a vital ingredient 

in our early design specifications and the function of data base aitanisr 

tration has been an integral part of the organization of the corputer center " 

V 

staff. Vfe have clLso bfeai able £b develc^ specialization of our analysts 
in various ar^ sudi as persanneVp^^U and firlance, student systens and 
, alumi (ae) systems. In shorty, we have been able to asserble .tho^ critical 
nass of people v^iidi is so vital bo the success of airij^cctiputer center. 
'Fran this author's perspective, this is a vital point since far' too jmv/\ 
small colleges insist that /they can install a coiputer and operate witii a 
one person staff ther^ living thafselves vulnerable to changing technology 
and perf^, ipore iirportant, terndnafciOT of' a Icey iMivic 
.^^ Ohe software sOEMstication that we had hoped f<^ was ibalized and we 
vere able to"develop the position of a Software Sp^alist aS .well as 

devote, sqrte attention to the develoExnent of a qulbry language vMch has bten 

* ^ I *» ' • 

* 
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■ heavily teed by all of the applicaUorx ar^. ^BothW" these would- be unthirfc^le. 

in a .smal^ ocnputer c^ter and we have. W%.ir^ JcU our head out of 
- the sand to look ;.eym3 ''plication Lss to develop a uniforrp ia^tegrated 
data base vMci) reived around a data base . . 

• Finally, as" suggested above, the ultiirate neasure pf succ^ resides 
V in us^ satisfaction. >ile there are vocal po^ts Of resist ^ ' 

T idea of cocperatic«-and to the pra3ucts produced by t^^ ihree College C3arputer'^ 
■ Center, ai the whole; ev^. an outside cfcserver would have, to adnik that ' ^ 

satisfaction is quite' high,^nBasur;a^aii^t the typical us^ ' 
• reaction to ■ocnputer centers. / ' , • ■ 

■ ' ' * P^^ospects for Future 

; ^ "ith ^ entity, the ccriputer c^ter ejq^ences a 
goes through ^nultiple stages, of grc^: T-hen the/indi^dual ^stitutions 
- had relatively few systans i^lanentaa;'^ prc5«;sity for corrnon dev^' 
ment was ^ greater it is presently v^en' eaA ^in^titotion is seeking, 
to fine^ tune existing systars. ix, addiUc^, ti^ prospecS' of cost saving', .. 
for the najor deveK^tal areas are reason enou^-to ccnpranise ev^ 
. - though as\^atterson suggests in c±serving the c^rtia scene, ■ "ther^ spears 
to be no sigr? of natural) evolutionary developi^t towards cocp^ ^ ' ' 

.41971, p.)' Althpugh Pattersc^ suggests.'tKat voluntary cooperatiai by seductive 

ne^ has las a general rule, failed in the' consortia" moven^it (p. 56), thfe ' ''^ 
,ithree colleg^ participating iii this particular ccsisortia. have datonstp^iea' • • ^ 
1^ timer their willi,^ to cooperate, ccnpranise ana re^ the benefits. \ 

l_^i..esertt, the Ihree College Cccpu^ter Center is reevaluating its 
, futurer prospects and several opticL are- <3pen to us i^^ ' 
-dissolution o^ cooperation. Sii^ce tiie agr^t fo» coc^taon is beii^ " ' ' 
renegotiated, there has been kne concern raised about J5^^ • ' 

developnent with the retention of a' central staff for'certain types of - ' ' ' ] 



software naijitenahce and developnent, advantage to this arrangaient 
as frciT\ the institutiaial point of view is to provide additidnal 
flexibility to address instituticnal priorities, especially in view of 
the fact that all of thejjajbr application systems have' beei developed, 
possibility is the' retaition of central systems ^ programdng 
the develoEtnent o^s^jara^ octiputer centers ai each cappus whic± 
may- or may not be linked in a dis'tributed*hetwork design.' This c^jtion 
seems less likely than the possibility of having sons .decaitfalized pro- 
gratrndng. ihe thiird option of the total dissolution of both the centralized 
hardware and softo^rare capability is-qui^ remote, since it is doubtful 
that any of the colleges acting individually could cost justify this 
action, either in terms of dollars saved or iiiproved service. 
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FINANClAfi V 

SHARED ^COSTS FOR: 
• • ^ ■ SYSTEMS DESIGN, ' ' 
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^ ' . • ■ ' PEI^SONNEL 
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21050 V^nowen Street' 
Canoga Parte. CsMomtd 91304 
(213)887-9121 Telex 69-8715 
CaWe INFORMATJC 



"BEHIND THE^ SCENES OF A NEW MARK IV -i^ELEASE. • • ^ 
♦ ..LOOKING AT THE CONTENTS OP" RELEASE/Tv. 0" 

\ ^ - 

All too often, the efforts and activiMes associated with the creation^ 
maintenance and enhancement of an,^ Intricate softweure product are imder- 
^ estimated. There are people who have 'tKfe misconception that this process 
0^ is easily acconplished with.mirj^ors or the wave of a magic wand. Unfor- 
tunately, too few^people actually realize how much effort, planning,, time* 
. and coordination of resources are invol^?ed if the task is to be 'done- * - 
successfully. ^ 

Inf empties is the leading supplier of independent ly'^deve loped software. 
• We have pioneered cpst of 'the'software-biiilding techniques and practices 
• that are currently utilized by other successfxa cosmanies in the software . - 
Industry. ^ Over the years, Infonaatics has perfected this process. An 
excellent example of the result of this* process is the MARK IV Systemv — 
1^ most successful product of its kihd in the history of software, — now 
in use at over 1300 installations worldwide, includijig well over 100 
educational institutions. 

Originally developed in 1968 at a cost of approxiiaately $l^million and over 
30 person-years of effort, the initial HARK IV product consisted of only 
one laodel which c^rate^ in only one h£urdware environ^ient, was exclusively 
batch-oriented and offered only one optional feature. There have been 20 • 
major releases since then, bringing cxnmilative resource expenditures to 
levels exceeding $12.5 million and over 370 person-years of effort, — all 
; of ^ which have contribute to the well respected MARK. IV reputation ot 
ifiparalleled capability, quality,' reliability and retum-on-investme^it* 

Today, HARK IV offers 16 different models, operates in 16 different operating 
system environments on hardware from 7 different madjiframe stg^pliers, 
functions efficiently in both batch and on-line la^des, transparently ' 
interfaces with several Data Base Management Systems and teleprocessing 
monitory and offers 37 optional features ♦ MARK IV/Release 7*0 eE5)haticeLlly 
continues the traditional excellence of MARK IV. It is an ia5)ressive result 
of e^qpeading 2ampst $2.2 million and over 65 person-years of effott in its 
development. * * 



^ Major highlights' of the new MARK IV/7^6'' Release incliodej 



• ezise-of-nase enhancements 



# 



performance improvements i i 

• 3 new Syst^ models , ^ J 

• 2 new teleprocessing 'query product 

• ii^roved IhS and TOTAL interface performance and functional capability 

• enhanced ^OrwLine Eeatures • 
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auuo "'^Jj (21$)88r-9121 Telex $9-8715 
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Without a doTibt, HAlUC IV/Release 7.0 is totally different from and far 
superior to, the original product* How this wais realized involves a ^ 
cxanplex and never-ending process of software development, madntenance 
and enhanceinent, ~ ^s Well as dedicated stq)port;Of the HARK IV custoiaer 
ba^e, ' ' 

♦ * ♦ . 

As noted earlier, MARK IV (which is available to qualified educational 
institutions at a substantial discount) is now in use at over 100 
educationati institutions. Its use varies fr^m ad iK>c reporting to ^ 
cos^ete systems deyelopment and in^Jleiiient^gJpLon. In fact, some, colleges/ 
universities use MARK IV as a full replau:eaent for procedural languages 
tq satisfy 100% of all usSr/data processing prbgrassaing requirements. 
Within the educational coBsnunity, MARK, IV is being utilized in such 
application area^ ais:' ^ - 

• admission ac^unting > ^ 

• govemzQent^Q reporting/EEO ' ^ * 

• % budget accounting/analysis/auditing ^ 

• stxident records/grade reporting/transcript analysis 

- • family practice patient data systems ^* 

• user requests 

m c&ta base utility systems and interfaces v ' » 

• accounts receivable/student loan accounting 

• debenture billing . ^ ^ ' . 

• student/faculty/facilities scheduling 

• physicad space inventory 

• class^schedxiling \ — - 

• on-line registration — * ' - 
0 capitatl etsset accounting 

• payroll/personnel ^ ' , 

• 2Ux:ounts I payable 

• generad ledger 



Building software is relat^ive^^ easy. Building quality, reliable >and ^ 
beneficietl 'softwaure is nbt^ Informatics is the Biost well-resi>ected naae, 
in the software industry because it accoB5>lishes. the latter, pjn: additional 
infonoation on Informatics and/ofc the HARK IV System^please call br write: 

John Ft Bentivegna 
^ Kationad Product Manager/HARK IV 

* *» ' ^ Informatics Inc. /Software Products Marketing 

21050 V^owen Street 
Canoga Park, California 91304 
(213) 887-9121 
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iJ 'Ihtegral systems, inc. ^ 

«>Milu nt.Htt MMVf • lirfninqton. nt*w |t*iu*v 088?? • "iTOU /H? JTAMi ' ' ^ 

\ i 
* 

- ■ . / / ' • 

A Top-Down View of Payroll /Personnel Systens in Higher Education 

• - - 

In tf)is presentation, Integral Systems, Inc. reviewed the primary components 
of Higher Education Payroll /Personnel Systems. The presentation u^ed a top- 
down approach- to identffy each function performed- in a Higher Education 
Pay roll /Personnel Sj^tem. The functional definition provided by ISI is the 
result of several ^ears, of investigation of higher education requirerents 
for Payroll /Personnel Systems; it included all major functions encountered 
in colleges and universities. The presentation prbvided institutional per- 
sonnel with-a complete and obaective definition o? the functiais to be per- 
formed in a h>ther education P'ayroll/Personnel System, 

The.strucWed destgn of the ISI Payroll /Personnel System facilitates its . 
use in aKroad spectrum qn institutions to^erfSnn the functions defined in 
the presentation. This system'is -a corapreffendj«as*«presentation of the re- 
quirejnents of colleges and universities for payroll and personnel information. 
ItJKcludes modules for payroll, personnel, and position control as well as 
sp^ialized capabilities to support effort accounting, hospttal reporting, 
faculty analyses, benefits accounting, and Institutional research. ISI's 
professional staff complements th^ ISI Payroll /Personnel System with ex- 
tensive knowledge of the unique -requirements of 'oallege and universities. 

For more irrf^iation on- the ISI Payroll /Personnel System contact ^tik© ^Hastings 
, at (415) 93a^68iC[Gr ItticB^eme at {2@.l) 782-3B00. Extensive descriptive 
information onTTre- ISKPayroll /Personnel System ,is available on reqtiest. 
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• SY-SIIMS^ COMPUn H I H:HN( )!,<)( J Y COI A HON ^V'^ 

UNIVI RSIIY O} MIAMJ COMiMIIINC. Nli-K • 

PO 8OX-2480n • COKAI GASH ii. M ORU)A a i2*M 



SYNOPSIS:. The Establishment ot the University of ^Alaska 
Computer Network . < 



AUTftOR: William M. Searcy . - . ^ 

This presentation highlights\the major challenges and accpm- 
plishmrfnts which were associated with the estctblishment df the 
University of Alaska Computer Network (UACN) . The network 
wa^ recently described by the Commissioner of Administration 
,for the State of Alaska as a leader in research, statistical 
and modeling usages of the computer. , . * 

Th^ five major topic areas discussed in this presentation 
are as follows: _ ,^\^^ 

• r The Task - ^^t Was Inh^ited * 

Outlines problems associated with the demography, geography, 
state economics, .transportation and communications in Alaska 
with particular emphasis as to their impact on operating a 
consolidated computer center in a multi-campus environment. 

• Tire Question - Why Select Facilities Management*^ 

'c 

Covers the facilities management question and gives a 
benefits anaj.ysis. Specific background on the University 
of"^Alaska decision and the rational used in selecting 
Systems & Computer Technology Corporation is outlined. ^ 

• The Answer - Systems & Computer Technology (SCT) 

Describes this major supplier of software ajid computer center 
^ facilities management. HistoricSlil data and information on 
the major services and benefits derived from the facilities 
management contractual arrangements at the University of 
Alaska are presented. ^ . # * 

• What Has Been Accomplished 

Details major accomplishments in the area of networking, 
^ systems, operations, and inst^uptional and research software. 
\Graphical data indicative of the center's growth and accept- 
, ajTce are ex£^±ned. 

A 

• t^at Remarins To Be Dpne 

. Describes some of the n^]^^^^.s4:^if icant challenges and oppor- 
. tunities which remaift for the University of Alaska Computer 
Network. . ' * . 

( . 

"The ^stabllshmeiit of the UACN**/ concludes Vith the author *s 
analysis as to the future of netw6rking and the expanded use 
of microwave and satellite communications to service remote 
Alaska • 



IntemctlonaJ Butlnets Machine Corporatkm « 10401 Femwood Road 

• ^ Btthtsda, Maryland 20034 , 

* . r 301/897-2000 

IBM SEMINAR 

Craig R.' Bush , ' • " ■ , 

Robert L. Vogt ^. . : ' - 

Education Industry Marketing 

IBM, Presents: ^ ., L- 

For the DOS/VS, CICS/VS Customer 

V 

Online Student Tlegistration and Accounting ^ 

WilliajB Rainey Harper College, located in Palatine, Illinois, 
used their vast experiTence in online registration systems to 
deveTop an Online Student Registration and Accounting System 
Installed User Program. Historically, they were one of the 
first educational institutions to make use of display 
I terminals in the registration process. 

This lUP is designed to assist the user, with $he following 
major components in registration process:- 

Curriculum Development - Master Schedule Development 
^ Student Registration • Assignment to Course Sections 
Cashier /Bursar Activities - Student Fee Payments 

' Online Library Circulation Control System 

Charles County Community College, located in La Plata, 
Maryland, has developed and implemented a^ library circulation 
control system using the IBM 3270 Display System with' the 
5926-B03 Optical Bar Wand Reader. 

Thfs product is primarily online system oriented to 
managing the clerical burdens associated with the, library 
circulating process and. to expediting the manual operations 
required for the normal circulation funbtions. ' 

Key 'functional capabilities include: , 

1. CHARGE-OUTS 
• 2. . RETURNS 

3. SAVE/HOLDS - ^ - 

4. ^ RENEWALS ' , . 



518 



544 



-2- 



Onlihe Budget Accounting . , . 

Designed by John C» Calhoun State Community College of ^* 
Decator, Alabama to provide educational institutions with 
an int.egrated set of fcidgetaiy * accounting functions, the . 
CICS/VS On-Line Budget- Accounting System is also appropriate 
for many state and local government accounting departments.. 

Highlights ' . * 

^ On-Line ' ,4 

Purchase Orders ^ ^ 

Non Purcha^se Order^ Checks 
Disbursements 
Account Status Inquiry 
, Vendor Status Inquiry 

^ ^ Batch' Processing for monthly, quarterly, annual 
* reporting. 

For further information regarding these products, please contact 
your local, IBM Marketing Representative. 
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lAI DATA SERVICES CORPORATION . ' 

A Subudtary of information AtsoCistet, Inc. 
11722 Sorrento Valley Road. San Diego, California 92121 • 714 48M204 



CREATING REALITY FRj)li EXPECTATION: 
INFORMATION ASSOCIATES' SUCCESSFUL APPROACH TO 
ADMINISTRATIVE SOFTWARE INSTALLATIQT^ 




Richard B. Bagby 
Senior Vice President 
Information Associates, 



Inc, 



David C. Shelve 
Vice President 

lAI Data Services. Corporation 



Information Associates, inc.- installs a /ariety of administrative systems such ai 



STUDENT SYSTEMS: 
Final Examination "Scheduling 
Admissions 
Student Records 
AT umni/Devel opment 
.Degree Audit . 
Student Registration 



FIKAyfE 5YSTEMS: HUMAN RESOURCE SYSTEMS 

Financial Accounting Applicant Processing 
Billing & Receivables /. Position Control 
Accounts Payable Payroll . , ^' 

Student Loan ' ' Personnel Reporting 

Benefit Processing 
^ Labor Distribution 



These systen^ are installed in diverse institutions of higher education all over 
the world. 

« » 

The project control techmques; the unrique teaching aids; the documentation 
methods used; to insure an on-time and successful installation, were the toptcst 
of this presentation. ' - , ' 

# ■ 

To*learn more about lAl and the products and services offered, vn-ite or^call: 
I-nformation Associates, Inc. - • . - 



West Coast 

11722 Sorrento Valley Road, Suite 0 
San Diego, California 92121 

(714)481-1204 or ;^5-0268 



East Coast 

4 . 

97 Humboldt Street 
Rochester,, New York 14609 

(716)288^900 
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ARA FOOD S^ft Vices JIO 



A COMPUTERIZED FO0DJ>R0DUCTION PLANNING SYSTEM , 
SCHOOLS AND COLLEGES 
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Charles Satterthwait, Jr» ' 
Dir4ctor 

Unit Evaluation and Instructions 
ARA Services, Inc.^ 
Philadelphia^ Pennsylvania 



College Dining Service Directors use ^computerized food production 

s « 

planning to improve food, service and costs in dormitory and student 
union ca^eterias^ The system ^includes Forecast, Accountability, 
^ Precost, Special Events, production and Purchasing and Receiving 
Modules* " C 



forecast determines the Tiumber of per§on$ expected each meal/ 
Accountahility includes past week's costs, inventory, product •jjsage, 
• and deviations from forecast* Precost displays a future week's 
dollar cost and per person cost '?or each meal. Special events 'adds 
party requirements. Product ioji prin^ recipesT battched to axact 
'portion forecasts, departmept production orders and ^ tore roin) 
reqi^Bitions. Purchasin^'and Receiving' produces purchase orders, and 
an immediate storage liat. 
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HARRIS COMPUTERS 
IN DIVERSE" ACADEMIC ENViRONMENTS 



John *D. Haimyerly 
Marketing Representative J 
Harris Computer Systems ✓ 
Fort Lauderdale, Florida * * 



Harris has long been a leader iij high computational environments. 
We' will examine the reasons Harris has become a critical factor in 
the education community in the last few years. The basic backgrot^d 

Lojfed by an indepth 
*VULCAN." . This 

discussion is followed by some examples from the educational 



. of Harris hardware architecture is discussed Btttojfec 
review of Harris* virtual memory operating sysi^p, 



community of -the variety -of Installations where "VULCAN" is currently 
^'^ning, rnese installations Include applications involving the 
traditional laboratory and simulation areas as well as the more 
recent time sharing and batch environments* Finally, ^he discussion 
is aimed toward the benefits that can be gleaned ftom Harris* product 
of f f erings^ by the educational community. 



^ HARRIS CORPORATION Computer Systems Division 1200 Gateway Onve.^ort Lj/uderdaie, Fioriaa 33309- 305/974-1700 

•ERIC • . • 52^. 
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- . 2182 DuPon^ Drive, /u»e 224, lwk»e, Cotfomlo 92715 TeLTM 955-0771 J 

CONSlfcERING DATA BASE AS A MANAGEMENT STRATEGY . • ' \ . ' 

■ • ~ " ^ ^ ^ ■ 

* by: ^^ve Clements • 

I. INTRODUCTION * • . ' ^ ' 

- To CINCOM Systems ' ~ - ^ , 

- To presentation topic ' . * • 

II. PRESENTATION STATElffiNTJ • DATA 'BASE IS A MANAGEMENT STRATEGY ' 

--Realizing the value bf computer-stored infonaation 
an institutional reSource/asset • ' 

Understanding the rising, cost of infonaation -delivery ' 

- Accepting the notion that the institutional information 
resource may now be inadequately managed. - . . 

III. STRATEGY: GOAL AND OBJECTIVES ' ' 

2-lAJOR.GOAL ; Achieve better management utilization of the 
computerized informatioiNjDase w-;Lthoat increasing costs. - 
Ideally, the current rising costs 6f .information delivery 
should, at a minimum, be stabilized, if' not reduced.- 

- SUPPORTIVE OBJECTIVES ; " . .• 

Secure -the stored data resource' by ptoviding the utmost 
^in data integrity, security, reliability and timely access, 

2. Provide cost effective methods which will permit' 'the 
data processing function to be more readily responsive 
to new information needs caused by changes , either irt 
the institution's system of management ..of unforseen \ 
business requirements. \ ' , \ 

3^ Reduce the cos-fes associated with conversions necessary til^k 
keep up with the evolution of computing' technologies. 

4. Ptovide a fundamental position whereby the management 
information system may closely mirror the institution's 
system of management. ' . , \ 



IV. STRATEGY IMPLEMENTATION ■ ' ' . 

' - Adoption of the Data Base approach 

- Distinguishing natural institutional information centers 
.- Determining in^rmation-^ center correlations 

- Data Base schematic \ 

V. SUMMARY . • . ' . 
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•PANKXKC: 
ja^-ADVAHCH) NEH SOFTWARE PpdDUCT 
FOR COMPLETE .SECURITY AND CONTROL OF 
" EXECUTABLE PROGRAM LIBRARIES 



Robert S, Briggs, Vi|4 President 
* Pansophiq, Systems, Im:orporated 



\ 



After four^years of reseifrch and 18 months of testing in live data 

centers, Pansqphig has releasedjthe innovative new, product, PAHEXEC^ 

The sy^stem sti?femlines the source-to-^xecutable program process 

significantly and offers ways to monitor , and control the creation, * 

modification, and use of <bc^table programs' in the im 360/370' standard 
• • • ** 

fiox^ffonment* Advanced ^oftwai;e techniques in PANEXEC improve hai?dware' 

performance by as much as 90%, eliminate program tampering and insure * 

against costly mistake^., . 

_ , Mi*.^ Briggs concentrated, on the system cbncepts and facilities,' 

The product will. 



backed up by- user experiences in many\environments . 



be ^announced to the pre^s 
ar this t^me* " * 



February* It i^ fully sold and supported 
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PANSOPHIC SYSTEMS INCORPORATED . 709JNTEaK^E^ D8TVE • OAKBROOK, lltlNOlS -50521 • « 312 986-6000 
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COLLEGE SERVfCE 
CORPORATION 



Businea QSce 
555 . Suite 2^ 

29200 SouthfTeW Ret 
Southfieid, Mi. 48076 



RIC 



(313)559^290 



Mailing Address 
P.O.Box D. 0 
Royal Oak, «k4806B^ 



College Service Corporation has developed a total STUDENT 
INFORMATION Fj'ilJAGEMENT SYSTDl (SJI^S) to meet the management 
•^information computer need- of an 'ever increasing number of colleges 
•'and univer-sities across the country. The SIMS software package is 
a fully integrated on-Hne system. operating, on Datapoint or Computer 
Au^oniation •equipnent--the hardware selection is your choice. Both . 
corpu.rers are -capable of adiriirastrat ive an^ educational applications* 
SIMS nariages InforT-arion froT the tire a student i <r^g ^high sch^col 
prospect until he' is ar. aluninus.and prosp-ective donor. Providing not 
only ir.star.t CRT retrieval for daily operations - but decision making 
' :nf orrati^r. for plaiir.ing analysis^ an<i inst ^tutior.al research. 

This very fecer/t developr*er.t is geare'd to the needs of "the small 

, , ^ . ..... ^ 

college DuGr:et, We believe it provides an answer to the frusfration 

-'^^ ar**- being forced into large capit-al ^ 



ex ;ve 



before the systec is usable and productive. The SIMS package can be 
"up and productive" for your car.pus at installationi. 

The entire package has many sub-sysrems which provide vital 
under the broi^der classifications -innumerated here: 



Recruitment 
Admissions 



Financial .-^.id ) 
Registration ^ 
Grading 
Cash Receipts 
Accounts Receivable 



- Payroll 
Cash Disbursements 
Budget 
, General Ledger 
Ger^eral Journai^ 
Accounts Payable 
Alumni 
Development 



The SrUDENT INFORMATION MANAGEMENT^ SYSTEM (SIMS) is up and* 
^running at schools. around. the country — contact Wayne Baker, Vice 
President - Marketing at (313) 559-5290 to view an installation near 

'you. • , 525- 



. TBE "HIS MIHAGE"- «7ISITED , 

%■ . 

r ' ' ♦ 

) . ' , ■ 

John 0. Parker 
Director, Inst.. Studies & Plamxing 

krXzona State University — 
Tenpe, Arizona 

Don £. GarSner 
Coordinator, Information SjsV^ 
Arizona State University. 
* xenpe, Arizona * 

The proponents of mnag^^nt inforration syst^ (MIS) have 
held that ednc'ational administrators are in need of better 
mana^fe^nt information with which to mke pore informed 
planning and policy decisions. However, vmile efforts to develop 
MIS for university administratx>rs continue to const^re vgluable 
resources at many institutions, few -(if any) successful i^l^nta- 
tions have been reports*. \Jn fact, there has emerged a body of 
literature suggesting that HIS projects are failing and stould be ^ 
abandoned, thereby, freeing resources thatxould be used nore 
productively to satisfy other needs.. 

Articles discu5s4«g the lack of success of HIS ]n higher 
education point to such factors as fack'of canraitment by tnanageaent, 
lack of aopreciation for the value .of manag^ient 'infonnation, 
insufficient resources, and lack of appreciation of hicjan/political 
problems as reasons for failure. The following alternative - 
explanation is proposed: MIS efforts in higher education will 
^continue to experience frustration because success in conventional 
terms -requires the existence of a viable management. However, 
most institutionsr-of higher education are not managed; but rather 
administered. This important distinction, largely ignored by the 
proponents of MIS,- is responsible for many of the perceived MIS 
failures. In the paper, two case studies taken from higher education 
are provided to illustrate socae Of the basic differences between .. 

526 



560 



aAR^nistered managed institutions. Bised on the research 
findings af K|athersby.and others, decisions in adjninisfered " 
institutions are described as' predoniinartely pol vHtal . as opposed 
to managerial . ♦ ^ « 

The. conclusion is offered that because of the on-going need 
for better political decision information, higher education will " ' 
be better served if resources are directed less toward the development 
of management information and rrore towards the development of 
information for effective political position building.' False 
assumptions and expectations h?ve obscured the important contributions 
to higher educatior, Chat MIS has made, is .making, and has yet to 
sake. ^- 
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REQniREMEKTS A2^ALYSIS " . ^ ' 

• •» 

' IN 

MAKAGEMEJTT INPORM^TTOn SYSTT'M D^Sir^? 

/ * • ♦ 

» 

* . 

A Paper By ' , presented in Conjunction With 

'Raynond Blom . Wayne Ostendorf 

Captain,. . nireotorr ADP Center 

Dnited States\Air Force Assoc. Professor, Coicputer 

Headquarters Air Force Logistics Science 

Conmand ^ ^ Iowa State Dniversitfy 

Wright-Patterson AFB, Ohio TUoes, Iowa 

General 

This presentation covers some aspects of analyzing the reqtiire- 
ments of Infoirmation SystCTis users witf^ particular emphasis on 
developing a more structured approach to such analysis activi- 
ties in a university setting. An experimental imnlemehtallon 
of the structure, describe'^ in the paper, at Iowa State Univers- 
ity will be discussed. f 

J ■ ■ 

Introduction to Paper 
This paper develops a decision oriented reqniremnts analysis 



methodo\ogy for d'etermining the infomatlon needs of management 



positions. The methodology is. directed tOwaxd middle management 

* 

but^^pdy be effective at all management levels. Three ^^entify- 
ing attributes of the methodology are; orientationt around 
decision-making, identification of long and short term user 
requirements, and the use of an iterative interview technique. 
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PLA2{NING FOR DTFORMATION .SYSTQIS DEVEIX)PHENT : 
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A LIVING' CREATURE 
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^ David E. ijollowell 
Assistantftto the Vice President* 
. ♦ for Administration 
Boston University 
Boston, Massachiasetts 



r 



Like nany colleges and universities, Boston University found 
itself veil into^he 1970's with conputer based information systens 
-vhich could not respqnd to the nanagenent inforraation needs dictated 
by a changing student market, ^onoaic pressures and incteased 
governmental reporting requireisents. In 1973, Boston University 
undertook a najor infomation syst^is planning study which resulted 
in a plan which has served as the focal point for a developsent 



.effort underway for the last three years. 



This paper presents a sunnary of the objectives, oethodology 
and recons^endations of the planning study* The process of adopting 
the plan by the University connrunity is described^s is the progress * 
which has been sade in the inpleaentation of th^ study recds^ndations* 
The paper focuses on the inportance of recognising that a plan of 
such laagnitude and duration will change and the need to have the plan 
monitored and controlled at a senior administrative level* ^ 
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♦^SURVIVING TflE CONSOLIDATION CRUNCH 
THROUGH THE USE/ OF A MINI CO^^UTER'* 

' -By Dbnal-d Clark 

— Central jfashington University 

In early 19.74 Central Washington' University found it- 
'iself faced with a severely impacted computing capability . 
and*a l^islative mandate re.quiring consolidation of com-* * 
puting in the State of Washington* 

In view of the mandate and by virtue of its limited 
and exhausted 'computing resources Central decided to 
pioneer networking. by off-loading its academic and admini- 
strative work from a ^Spectra ^70/45 , DQS system to one or 

more state service cei^ters. / ' * 

/ ' 
At the same time, guided by the^desire for improved 

responsiveness in the student information system and recog- 

nizing the failure cost of a networked registration process^ 

Central implemented an on-line student inj^ormation sy^X^m 

using a /arge mini. This innovative approach has proven 

most ^TuccessfUl and will undoubtedly serve as a useful 

pilot for other institutions facing similar problems. 

Central's early efforts to meet the conput'ing needs o*f 

the institution were typical of the. growing pains we all 

suffered in becoming automated. Beginning with an IBM 1620 

in 1964, the institution struggled far TO yaars to meet its 

« 

computing needs Vith inadequate resources. Then in 1974, 
by mutual agreement with the newly established Washington 
State Data Processing Authority, Central chose to become th( 
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first state agency to divest itself of local cpmputing 
equipment and "off- Load its data processing work to one or 
A Hiope state service centers. 

Mai)2^ problems were encountered which required the in-'^ 
stitution to explore alternatives other than the network 
approach- One such solution was the implementation of an 
on-line interactive student information system 4ising a 




mini computer. This solution proveJ, to be very successful 
and provided an*efficient and cost effective alternative to 
networking. More importantly, the mini computer and -the 
large computer network can be a perfect marriage because ^ 
the mini offers an insti,tution low-cost, responsive on-line- 
capabilities while the network offers large computer power 
and considerable growth without being "locked- in." 
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THE MANAGEMENT/DP INTERFACE: A PROBLEM IN COMSUNICATION 



Carlos F. Ell^ey 
Board of Regents, State University- System 
^ Tallahassee, Florida 



Tftis paper is directe/i toward a very critical point in the ' 
university or^ani^tional' structure — the interface between the 
administrative decisionnakers and the data processing facilities. . 

It will explore tfee environments within which the two groups 
function and the difficulties encountered in attempting to bridge v 
the cczrnunication gap. The author stresses the importance of "open 
communication as it relates to successful planning and crisis-free 
operatioa^-— 

Aixhough it holds no instant panacea for the problem, the p^per 
offers several approaches that have been operationally applied within 
^ nine university system. 
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SYSTEMS DEVELOPMENT;. A LOGICAL APPROACH 
IN AN ILLOGICAL ENVIRONMENT 

E)ennis Berry ^ 
' - •> X University of Colorado 



The traditional .approach to systems deveiopment involves tfie specification of 
project tasks, the assignment of. resources and their related costs to those tasks, the 
summing of cos^ to produce the budget, and the li'nking of tasks to produce the 
schedule. While this seems logical from the systems group's point of view, it is 
unworkable for a number of reasons which are outside of the control of the systems 
group. • 

First, management* determines resources based on the relative j/nportance of the 
project to the rest of the institution's activities, not on what is needed to complete *e 

« 

specified tasks. Second, the traditional approach assumes that the beginning of one task 
IS dependent only on the ^completion of the previous task, when in. fact, management 
decibi'>ns are -r-c^e often the determinants of, project continuation. Th^rd, it is assumed 
that the. user is able to provide -an accurate definition of the problem, which is not. 
always the case. Fourth,^ the traditional approach does not take resistance to change or. 
other humWi factors, such as employer -employee relationships or. poor planning, into 



account. 



With these problems identified, it should be possible to work around them. The 
systems group must first be sure that their role as a service organization is understood ^ 
by management. Management must also understand that budget, schedule, arid scope 
are interrelated, and if one is changed, the others cannot stay the same. Schedules 
should be modularized around management decision points to im'press upon management 
their role in the development procis. A formal problem definition phase should bTpa.rt 
of that schedule, and once the problem is defined,, a set of ^jectives and the project 
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^pe should be specified. Finally, enough slack should be indtided to allow for the 
thre* types qf tasks, the "knowrv knowns", which can be specified, the "known 
unknowns", •which be anticipate^ and the "unknown^ unknc vns", which are impossible, 
to plan for. ' ^ • ■ . 
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Data Base Administration : Itill Working 
and Now Time Controlled 

James A. O'Brien 
Data' Base Coordinator 
University ^sterns 
, The Ohio ^tate University , 
, Columbus, OMo 

« 

The dimension of time has been added to mapping (control/look-up) 
tQi)ies and with i-t, historical (past and futxire) as well as cttrrent 

,processihg is easily handled. "Such tasks as' purging dead' records from 
a data base while retaining the abilfty to translate the codes frpm these 
archived records at -a future time while retaining^tinuity of data is 
aTso' successfully- addressed. Data redundancy found Ik -uni-'time-f raae 

'tables is eliminated 'and thu^ts storage space. Additionally; in iiard 
copy .form this data becomes^gfcrmatioa/profile source for non-data 
processing applications, afeasH^^ people. 

The logic involved wiTth Activation and -Deactivation dates which, when 
combined with th4 identif xcatlori' code of a^Unit, becomes the- control key 
explain how the file :^accessed.,^^e^ g^ch program .indicates the point 
in time need. If. this data is O^gL the program defaults to the current 
computer date, pe search log^^H^s looks foT-a betvfeen condition:' the 
n . Pate iiust always be'^Cil;to ,or less 'than the- specif ied date and 
the Deactivation Date post -always be equal to or ^ater than the specified 
date. A blank Deactivation .Dat^i^— meaning J;he .en^ is the last one 
entered intt^he file for the unit — is 'klWays assumed to be equal to oi- 
greater, than the s pecif^ "HntP -J •'^ 



Consider the following example: 



•Unit 


Activation 


Deactivation 


# • 


Date 


Date 


072" 


0772 


0674 • 




Oft'2 


075 


♦ 0774 , 





Reporting # 




075 



Additi-onal 
A • B 



XXX . YIY YYY Z ^KXXX' 
XXX Y ll^i \ XXXX 
XXX YYYYYYY Z X36a 



JSo "^^^ active as oC September 1973 (097^) Unit Numbers^ 

^2 and 073 would Sfe hits but Uni^ 07? would- riot be included because its - 
f° ^ later Ijei^od; .July 1974. If ttfe search were for 

August 1977, Unit Numbers ,073 and^ 075 would be hits, but Unl't 072 wotild^ot 
be inoluded since, its Deactivation' Date is Htyp. a time .period before that - 
■ search program. Still using ihe exanqjle, there is a second 

• way in which t^is data can be us^. In -Itfl. hard copy form an IndlviduaT can - 
use this aata 4s a reference guilT to discover what has happened, or is going 
•to happen, to a unit. While it becomes toa-complex to do a machine' "-s'^arch to 

- "^^Srl-r^J/ ""^^ ^"''^ ^x^le Is.^^fiown to now, be part . 

Of 075 but this pointer has- caused a Skip^ over , unit 073:-^ if the pointer 
. (.P|9iffned Reg>rtlng Numbe# referred to (^2 Instead, a loop condition, wo^ld 

qulclii^ veQ-\xrx. -., ap individual can easily utilUe this data, in proper 
.^eqi^^nce, without lines and lines -of" code ^d^ost time ChopefullyJ. 



Thedata li^ th,ese files can^be added as they are developed^ which. %s 
espfecia^ usefuX for' €f newly cl-eated unitt the tmits number^^and description 
are known^and needed today, fpr example, bul the Board pf Regents Codes ^d 
HEGIS Codes wiH^t be known nor necessary for a few more nmths. With the 
structure of thia file, these requirements can be e^ily handed. 



Our Permanent Academic Unit Nuiitbe'r mapping fixe, which is the second 
^ file to utilize t^iis technique, currently contains twenty-two dat^ elements " 
with moye to be added in the nelr figure. The update responsibility of each 
data 'eleifiept* is assigned to a specific loiowledgeable^user within the 
University, In its maintenance format this file cbnsists of three physical 
Bo byte recorpls, for each 240 byte logical record because our users are most 
•familiar and COTifortable with this format* Output reports for updating 
' purposes have been developed which narrow /to the^*ta elements presented to 
thos^ f or which the specific user is resjKf^nsible. " In this mode, the switch 
out of the 80 byte , record mode will be m/ch easier. , * ' ' 

^ Ifi-i'ts woAing mode,, thi^ file has a BDAl^ structure because it provides 
tile most advantages for our environment at tSls- time. 
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'the need for- an ajroEHSTA^mAELE"^ COMFUTING BILL . 

' . ^ . James K. ikirdock ^ 

University of Alabama, in 3irmi;igham 
Birmingham, ATabama 



ABSTRACT 

Tbe purpose of this paper is tu e^Bine the *issuesr 
of a need on the part of the co'mputer ^er commurrit-y for 
an understandable computing bill. The paper is presented ^ 
from the point of view of the 'computer user and is intended 
to contrast the "computer performance'* oriented /approach 

of thi^u 



to customer billing with the actual needs 
user. 



stomer- 



The paper points out .tifat what the customer needs is 
a managerial solution, not a* technical solution,. 
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' .OAYa base expectations Afm^HOW to MEET ThW" ' , 

' ' * vyt'hisiulis -^'^ ^ ^^^^ — 

Project Manager ^ * . '""^ 

^ ' De Paul University 

. --As ^the capabilities of data bas6 management systems have in- 
creased, so have the' possible complexity of date"^^es. --The prob- 
lem is how to keep ap^pl ideation development, implonentation and main- 

\ ^ ^ " ' ' 

tena^ice simple without r^strictina the ability of the system to 

achieve its objectives* The organization considering data base must 

realize that although a data base exists to aid In the ^production of 

useful "^output, an integrated ttata base cannot exist wthout integrat- 

ed application systen^^nd a ^standardized approach to applications 




development. Sudi an appr9ach 1s most easily implemented by an ioter- 
face to the data base-that uses control files such a? an active data 
dictionary', parameter sets, edit tables, and other readily maintained 
•systems* fil^s. This type of interface no?^^ly aids in gaining corv- 
trol over application development by-providing documentation of the 
.dat? base, but also simplifie^'the" implanentation of new ap{i^icat1on 
systems. * * • ' " 

Control over De Paul's data base envi.roranent has been estaWlshed 
throuQh the use. of a software system .b^i It upon data base control files 
The key to control is the use of a system which requires standard! za- 
tion and produces docinnentatlon as a byproduct of itsr^peration* The ^ 
system 1$ flexible and easily Adapted to**changing user requirements. 
Its simplicity, and parameter driven chajrapterl sties have.eased^^the 
programmer-analysts burden and Increased productivity. '^Z 
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Conceptual View Qf Coiitrol Data Sets' 
U DICT r Data Element Dictionary 

2. FORM - Documents that can enter the ACS - array of elements 

under a conmon form ID. Can also be TP screen formats 
- ' ^ for Input/output display. 

3. VIEW - Displays of element values e5ctracted by system* 

4. USER - Users, Files, data base controls and ^fescriptlons. 

5. VALU - Data values for input edltirtg or output translation* 
Application Control System * 

The De Paul Application Control 'System can be called a Data 
Management System , by some definitions. It is -composed of: 

* Generalized Maintenance System (®IS) • A single batch job 

stream. Exists for' the updating, all maintenance, of any and all 

files. in the -data base.' Transact?)^ (documents) entered are bra* 

♦ 

ken down into their component data elements which are then edited, 
updated to the appropriate data i>ase files, logged and reported out 
to users. 

* Generalized Retrieval (and -Reporting) System ^SRS) - A sin 
gle batch job stream'. Can retrieve, from any part of data base to 
satisfy report requir^ent. 

* Generalized Jeleprocessing System (GTS) - "Performs abbre- 
viated functions in GHS and GRS above Includes full -capability to 
examine, ^dd, change, delete from any part of data base. 

The use of Xontrol Data Sets v ^hi n an Application Control Sys 

tem has returned control of the data processift^ environment to the 

• , ^ * * ' 

DP manager, enabling- the organization to mpet increasing user ex^c 

tatitjns. ' •* . ^ * 
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IMPROVING THE EFFECTIVENESS -OF THE PROOUCJION PROCESS 
Paul A* Beirne Stanford University 

Stanford's Administi^tive Data Pr(>ce^s>f=^§ organization has directed 
its efforts to improve the ca'nputer production process by designing letter 
documents and procedures and by the i/nique use of some powerful tools. 

At Stanford after computer_$ys terns are fully tested and documented, 
they are placed in production. After that, all processing is the ^ 
responsibility of Production Control. . ^ ^ 

Standards were developed to. ensure the best use of the resources 
available. An independent departrient was established to interface 
between prograroers and production to insure the use of the standards. 
In addition, transmittal docu^nts were designed to ease the conmuni cation 
problems often encountered between users and data processing departments. 

Host iriDortantly,- an iriterattive job Sub:ni$sion technique waV" 
installed. The base of this procedure was a text editing systen 
develoDed at Stanford called i-YLBUR. Its PRE-PROCESSOR facility perfectly 
suited Our needs^ 

Anotner new tdol allowed multiple jobs to be grouped together in 
logical' units and fed into HASP with communication between jobs. 

A utility program was written to simplify the probl^ often 
encountered when a restart or rerun naist be made in a" system using 
generation data g?=oups. ^ • • 

Automated control features were developed which allowed systems to 
balance themselves while processing. This technique uses a utiltty- 
program with parameter changes for individua^l formula calculations. 
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The results in quantitative terms are reduced costs both in 
' prograftming and Production Control, a better than 97 percent on-schedule 
delivery record, and reruns of less than six percent* 

Traditionally, data processing organizations devote their best 
talents and major (Portions of their efforts to develop computer systems^ 
£ven when an organization decides to use automation for itself, one of 
the areas vfhich se&ns to remain almost ignored is the Phodyction Control 
section. Unfortunately, this group is often burdened with cisnbersome 
processing procedures. " " (^^^^^^^^^^^^^^ 

Stanford,* this is no longer the case. The tools and procedures 
developed work for us; today iffe understand tJie production environment 
better and we've improved it in the process of understanding it. 
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HUMA2< FACTORS 

-IN ' . 

MAJOR CONVERSIONS OF DATA SYSTEMS 



Glenn D. Crowe 
Adainiscracive Sysceas Specialist 
West Virginia University 



Ben J. Tu^ajl 



AssdCiace Prbvosc f oi!**FiTianc€ 
Wes*c ^Virginla University 



Tnls paper discusses an approach to naking a significant 
transition fros a system using separate, non-integrated, data files 
which are accessible only through applications oriented prograns 
to a system using the data base nKxie of file construction and data 
access. Undertaking such a task is frightening to soce, resi^^d 
by Others, often nfsuriderstood and sonetiises disappointing in^' 
results.* Anticipation of -potential hazards and designing a plan 
to aVoid them or reduce their impacts is presented. This paper 
also deals with strategies such as phasing of activities, briefings 
and advanced preparation of key persons and sone general '^^do's 
and dont*s.** 

Managers vho want to' consider the sanagenent problems associated 
with niajor changes in systems -will find this paper of interest. It 
has miniraua references to the technical aspects of developing 
data bases. 
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QUALITY ASSURANCE SYSTEM REVIEWS ' ' 

'J- . 

Jack L. White '? 
J)dal Uy Assurance Manager 

Indiana University ^ ^ ^ ' , 

Bloonington, Indiana 



Suniaary 



In 1974' India r^a University published a blueprfnt for a long-range 
information systan^. By mid-1976 several segments of this inforG^tion 
syste?n nad' been implen>ented. AloPtg with successes also appeared several 
critical problems: 

1. Overloaded nardware 

2. CarK^ter down- time 

3. 1/elays in producing output 

4. Inconsistent design pnilosophies _ * 

5. Costliness of redesign 

6. user and management dissatisfaction 

By mid- 1977 tne quality assurance function was established at Indiana* 
Universi ty. 

The system review process is a major component of this function. The 
primary objective of systens reviews is to assure the quality ^f the pro- 
duct before it is built. This objective is acccrnplished by'designating 
quality assurance teams made up of key personnel fr^om each of the major 
areas within the departn^nt. Each major systeu under development is 
reviewed either formally or informally upon caiipletion of each of Uie 
six phases of the development cycle. All decisions are documented and 
disseminated to departmenta 1* managers . Approval of each development 
phase CKist be obtained before com^iencing the next phase, 
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After conducting reviews over the past three sonths, the foll^'ng 

observaiions can be made: 

— • - * * 

1- Products being developed are core tooroughly defined and doci^nted. 

2. Better cccraunication and junder standing of systems under develop«Bent 
is relayed throughc^t the departoent^- 

3. Hissing or obs9lete standards are rec.ognized. anci are r^Jacfed fn'the 
departr>ental stamJards Manual. ^ * * ^"^^^ 

4. Checklists required for system review Beatings require ©iharK^^nts. 

5. One additional (quality assurance resource person is requiresk^o 
enaible all reviews to be ctwKiucted arid to assure that all decisions f 
□ade are carriea out. 
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Dsing Ins titutional Data to Analyze Certain Aspects 
of Quality in Educational Programs 



Robert B. Jdhnson 
Assistant Director of the Difca Processing Ceater 
The University of New Mexico ' 
Albuquerque, New Mexico 



In recent years nany colleges and universities have be- 
coae aware of falling adziissions test scx>res, grade in- 
flation, am declining literacy of their graduates. 
These findings have pr-osspted scsae institutions to de- 
velop new, nore stringent standards for admission, 
gradifeg, and graduation. These efforts are^ for the 
raost F^art, coEaendable; however, they fail to address 
another far less publicized problea relating to the 
quality of academic programs themselves. In fact ^ we 
know so little about the area of academic program 
evaltiation that those of us who sure interested can ' 
only suspect that^a pro]^ existB, This paper sug-- 

- gests scxae ways in which institutional data such as 
grade and cotirse records, student profile^ etc., can 

. be used to begin an analysis of academic program 
quality. 
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VIRGlMIi T2CH'S CISCflLiTIOH &HD FIHDIH6 SYSTBH AS A 
DESIGH AHD I HPLBHBBT ATIOS HODBL FOB LIBRAHr AOTQHATIOH 

a< Pierce and H. Crockett 

Onirersity Libraries and * t 
S7s^eas Derelopaent Depa^tient «^ 

?irgicia' Polytechnic Institate S ^- 
* State Qniversitj 

Bidcksburg ?A 2ft061 



If elephants vere designed by co«».ittee, oatvarrd 
appearances indicate that coipater bas^libraryv 
sf3te«s have frequently been (^esigned by 
qoasi't^e^^ of elephants, But^ a bizarte ontvard 
appearance may indicate an inner need t^at aast b*» 
aet if- the creature is to surti^e* Libraries 
operate under far aore complex .rules than cottBonLf 
perceived and the analyst's desire to not build 
griffins has left a legacy^ of dinosaurs. 

The key adiinistratiye ingredient of Virginia 
^ Tech«s circulation and Finding System is ^he 
enforcement of hand-offs of authority and 
responsibility. Details of this design and 
N implementation technique are given* and>' the) 
approach is' expanded to include ef f ic^ent/sof tvare 
sharing between dissimilar libraries* 
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USABLE tNFORHATIOH 



A^PragmatU Approach 
to But Iding a 
Faculty Personnel Information System, 



Alfred Cavanaugh 
Heac/, Acad^nic Personnel Information System 
OfffciB of the Chancellor 
University of California, Berkeley 



Personnel information sys^jems are less useful than they should^ 
There are a number of reasons for thi*s, most of them stentning frc^ the ' 
relative^ youth of the computer revolution. 

AdminTstrators tend to be unknowl edgeabi e abput the technical 
implications of machine data processing. Oa'ta processing staff, for - 
theiripart, are generally unaware of the ambigul ties ,of the decision- 
making environment in which their reports will be used. 

As a result, largre amounts of data are routinely produced but 
onlyoccasionally are really usfful to aamini strators ,as. ^hey deal 
with day- co-d^y problem situations. The considerable adaptive potential 
of the computer is largely unrecognized and untapped, 

Berkeley's new academic ^r$onnel • information system (APIS) has 

focused on providing usable information quickly and accurately to. the 

, various units 6f the chancellor's office. APiS is mouVted on an inter- 

active, time-sharing PDP-ll/70 minicomputer, and run in-house. The 
* — 

operating system is UNIX, to which APIS has added, with the help of the 
graduate division, data entry and retrieval software of Its own. APIS 
has no operational responsibilities for either the faculty personrtel of 
• payroll systems* * • ' • 
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Care has: b€gh, taken to include only those items in the database 
that can be systeroat i cal 1 y eotered, corrected and updated wrthin the 
^; resources of i:he APIS staff. The working assumption has-been that speed 
and accuracy over a careful 1^ ^^Umi ted set of essential data ferments 
are more valuable to the users by an drdfer of magnitude than the existence 
of large amouhrs of miscellaneous and seldom used data. Because of APFS* 
close^hystcal and operating reiationshhp with the academic personnel 
, office, the database can be, corrected and updated with a minimum of 
y^^eiay. htost reouests for information cah be filled within twenty-four 
hours, a time frame that normaily allows for several valuable occasions 
of interaction with the person 'or office ciaking a request. 

APIS makes as few prejudgments as possible about the details of the 
reports J* t is asked to produce. This approach flies somewhat in t"he face 
of the, conventional wisdom chat an Information system shoul d 4>e built 
around previously known user needs. The needs are known generi call y 
and th^ interactive computer' envi rohment permits both preliminary explo-:. 
ration of the database and rapfd modification of reporting formats. Both 
of these caaabi I i t j^es have proven valuable in producing informaTi^vthaT 
is precisely responsive to requests. ^ 

These and other related ideas have been incorpor*ated into the facufty 
i,9/orm3t!On system. Non^ of them are new, but collectively they'seem in 
practice to have considerable f>ower to produce an effectiv^ faculty 
personnel information system. 
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• STUDENT RECORD.S MWflbuTWuTERsJ A -Small C-oilege System 

' - • > » 

by Jack C- Oahl '-- * - 

- -.nd ^"^"r"'"^' institutions of higher educatfjjn ar/d^loping more complex 
and sophl|^xcated computer-basdd.systemsl.for maiafaininTstudent re^rZ 
deaiJ^n-- > have.chosenno stay with manual records ^ystem^f This ' * 

' feTn^l/rin^^ "'^J!"*' ""^'^^^ ^^^'^ be^n„ developed fdr what is called • ' ' 

u"e eSai:':;d ^^dunL'T.'"' ""T '^^'-^"^^ ^-^•^^^-^^ collecSon of ' ' 
*J^r!5! IP and redundant data wherever possible . to. f Militate maintenance " ' 
^f adequ^e student r».fds, Sd tp^prbVide "aJeurate and ^timely ^StJon " ' 

fLfn»? ' . administrators. The system^s^o been HesigLd to^«ove ' 

f^uUv LZ^r "^^^If-^^f ^h"|f« -in&e the^inVolWnt o^ 

faculty megi^Bfers in clerical recorcf-keeping aCtiiKfties.* " • " * 

' .Hnv,- module in the Small College system' include? recrJiting and ■ 

admissions. The model recruiting r^co.ds procedure includes a th'ree-aSp ^ ' 
student? T 3"bsequ.nt "follow-u^ with prospect^^ve ^ ' 

4^^ ?K ^"^'^"^ submission of an ddmissio^' application or pureine 

'Trdm the file. The checksheet;^ used to manage tj^is -procedure is desf gL'd 

^cruUW 5Lrt ^-h'?'' ""f^^^ion analyze th. effectiveness o 'J s • 

recruiting effort. The admission procedure\begins with receipt of the applica- 
tion includes notification of admission to the student and follow-up of Jon" * 
Cerlc-uit's^ y^^.^ °^ - acad'emi. rLoldlor ^ 

- Th6, second moduleof the syst^ Ijicludes -^e s^nUster cycle of activities 
Thas cycle begins with tTie five steps the re^-^r^ion system! Reg strati'; ' 
rL""r"aL'\f l'^/"'"'' V ^^^^^^^^^ eligiMllty of 'each stude^ to " „ 
inl Mnln^if:^ .issuing a registration ^jard to .ea^Tstudeht who has -no outstand- 
P^^h ?J °^ academ.ic obligations. Program^A^ising ,ifi^ludas approval of 

• LcLd s ^ak nVl^S'nt^"^'^"" Asfes^ment ^.d €olSc.idn ' 

inciudes making payment qr arrangements for»« financial oblieatiorfs ac-upiT 

■L%'re%11cr\fio^'f^'^^"iLf'' ^^-S^^l^ ConfiL°ioilnc ud^s p%^^^ 
ing registration f6r^ ,i>«iiTTig.^assj.^ and confirming the 'student 's registra 

;dm ;L°"a^"rs•?^S*''"''°"^*f^« ^"""^^ InfermaUon to bo^h'acu tj 
«.^rh ^ ^ ^-^""^^ procedure is- used for drop-add'and other 

such changes made l^ter- ia the semester. . • • • 

... - ^ . . 

fina/Jrade'r"'Mld1^i^'.°r '■^1'%^''' '^^^^^^^ proc«»s«ing'of ,midterm 'and 

■caJds and midte^^r^Jif - a«- prepared from the updated.registration 

cards and midterm .grade" forms are prepared at , the sam^ time. Finar grade process- 
JoL"'"ThJ!rr.l'"f' rosters, and only requires preparation of a'nL sL'of ^ad 
forms.. This irtbdule of .the system Completed, when the fiflal grades have Jb'een 
processed artd the ,permanen.t reqords are ready J^or posting. nave^*.een, 



. (2X ■ - • • 

• : '• ■ . • ■ . • ■ • ./ 

• . < , Jfc^ 

'The final module of the system includes permanent Vecord processing/ 
The petmdnent record' is started, fo* each student when he matriculates, 'v^nd 
it is updated hy posting courses and grades each semester. Degrees are^ 
awarded apd placed on the permanent record when the degree application .'forms 
are approved. After the degree has been posted to the .student •^s permanent 
record, the student's file can be purged of extraneous materials and moved 
ta an. iiiactiva recor<fs "file. Th|| i^odule also include^ transcript prepatatlon 
and transmittal, and the transmj^«ar recor'4 is maintained on the' back of the . 
permanej te^ ecord . Alumni of ficS^Dtfif icat'iori of new graduates may also come 
at this^M^ / » . - , 

In-* addition to gfhese basic modules, the system includes some optional / 
procedures. Attendance in plass can be monitored and absences classified as • 
excused or uneiccused. Exit interv^iews caji be conducted and used for both 
financial acQount clearance and analysis of the student 's reason fox^ermina- 
tion. Additional optional procedures can be added without affecting processing 
activities carried out by the basic system modules. 

Even in a relatively simple manual student records systenf, there are 
numerous tasks that must be accomg^shed' on a regular schedule. A func- 
tional' calendar of student records activities has been developed as a quick 
reference and planning guide. With these basic system- modules , operating 
within this general calendar, the system has been designed for operation 
by onfe to^rdinator. of studept records. The only supplemental personnel 
needed for operation of ^the ^system for up to' 500 students is during periods 
'of registration processing. 



. ^TEGRATED ON-LINE COURSE DATA BASE ' - -^-^^ 

Mrs. Patricia Burke ' Hiss Nancy Heniiy 

System Analyst • Systems Analyst 

/ State University of New York College at Buffalo 

«* * * * . 

In the SpnnjiOf 1976,. State University of New fork College at': • 
Buffalo determined that one of the primary objectives of the campus 
was the improvement of the student record and registration system. ^ 
This decision was based on a number of contri^;*fng factors. The College 
was receiving^ more requests for detailed statistical information from . 
both on-campus and off-campus sources. More accurate data m^i necessary 
to aid in better decision makirig^. The College had outgrown the present 
record system as a result of College policy and curricula changfes^. For 
example, the College had undergone "a major acaderai<f reorganization con- 
densmg 42 academic departments into 26. 

After extensive research ajid study of current and fi/ture campus 
needs, we dect^to create an on-line data base for easier file handling 
and elimination W^ata redundancies - STARS, Student Transcript, Admis- . ' 
sions/and^etords System. , 

We had available to us a Burrougljs 4700 with 200K memory, two 9- . 
^rack 80© t5p4 tape'dTrves,^ohe'800 line-per-minute printer and orie 
million bytes per track disk stirage. We alsojd^termined that we would 
need visual display terminals and software to handle data base techniques 
and a termfnal handler. As a result of time and staff constraints, we 

* * 

chose. to use- Burroughs FPRTE2 (File Organization Techniques), and NDL . 
(Netjj^ork Definition Language). 
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STARS co/isists of five segments: financial aids - which consists of 
loan, grant. and scholarship ^ata fcNr students, adTnissiojL^r'fc(f]^^^^ 
ate and undergraduate' students, course offerings as listed irys^^iC^talog 
and master schedule, transcript - a student's .complete academic record 
and registration including advance, manual and drop/add data. 

This presentation will focus on the course segment of the sit^ data 
base. The course seyoent was designed to achieve goaU: y/mSr\Xzir\ 
the College catalog course offerings and 2) "maintain semestp^ cburse 
offerings,^ In order to accomplish the first goal, a Xatalo^ file was 
developed. To accomplish the second goal , 'four^files w^r^fi^eveloped: 
section', time, room and J)uilding. ^ ^ 

The course segment was designed as an on_-l ioe. sysi^m for three 
reasons4£_^l ) To provide departments with immediate representation of - 
data; 2) vo decrease the volume of paper artd time needed to produce this 
p?per; and 3} /To place in the departments Ihe responsibility of the'^data 
they were generating. All files in the course segment are updatable 
thru visual display terminals. - 

. The Course data base exists currently with the catalog'file as the 
" main controlling feature of the systdn. Section, time, room and building 
files maintain the scheduling portion of the system. 

The catalog file contains one record for each -section of a course. 
Tt|e time file interrelates with" the section file and contains one record 
for each meeting time of a section, the building and room files^inter- 
relate with the time file and provides for one record for each individual 
time record. ' • • - 

In the future,"' the course data base will interface with the student 
segment of STARS thus producing "a fully integrated data base. 



ERIC 



552. 



* 

FEDERAL LEGISLATION AND ITS EFFECT 
UPON UNIVERSITY INFORMATION SYSTEM RESOURCES 

by. 

Beverly E. Ledbetter ^ ^ Maureen Murphy, Manager 

Legal Counsel • Applications Systems and 

Frogranming Divisipfi 

The University of Oklahoma 
Norman, Oklahoma ' 



This paper pi^esents brief sunanaries; of federal 
^ legislation which pertain to higher educa.tion in the 
,,197Q';s and preserics some of the demands of this legis- 
lation on the informatiQn system resources of institutions 
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DOES THE PAYE^ OF THE PIPER CALL THE Tm.'E? 

I^rry G. Jor.'^s 
Associate Director 
Insritutional ^esearch*and Planning''^ 
The University of Georgia 

• 

■Recent revelations about TB-irfesed news, "covex-ups," *false advertisir 
and less than full disclosure or inadequate research and investigation 1 - 
govenment and industry, have caused skeptics to question the cred ibilit-, 
or reporting, advertising, and research at colleges and universities with -• 
the underlying contention that the decisions being aade in Higher Ed uca- ion 
are cased on less than complete and obiective data. In thejaiddJe of the 
who and vhat to believe" controversy are the researchers, anaivsts, and 

^ata managers resi>onsi-->ie for the reporting, and control of the data. 

• ) 

At issue m fiis paper is whether researchers and analysts, who are 
tv:jica;:y resDonsisle do the administration and Uio are generallv ■ jnsi-^- 
administrators the-.selves , cai in fa:t he •'•objective" and "indep? ncent" : 
evaluative ar.c analvtical research about the institution, its :)rogrd^s^ "a 
Its :;olic:es. ■-:<;cussion of rhe ohje. tivitv and independence of institutional 
re.earchers centers on arswer^ to the interrelated Guest,ions of "'nr vh^- 
do the researchers -ork'" And -whar research' do they do?" The -anions 
exrr^ssed m th- rar'er have a factual basis at least to the extent that itti- 
tjdes anr, o:;inion=; of instit jti(feal researchers, and others respc.sifl - 
institutional data services, represent an accurate assesscent of --ealif. . 

Whi-le rost off es. a: {institutional researcn are direr- ■ responsible 
to sose higher administrative ^authoritv, the prevailing attitude is tha' 
aa-.lnistrative control is nc in itself a conclusive argument Xhat rese>' hers 
and data ai^aiysts are les.=; th..n scholarly in their work pr unduly infli.-^-" ed 
irr their findings or conclusions in the superior-subordinate relar lonshi 
Aj^ ov-rj-idine concern, however, is not with intervention or nanipulati-^n of 
research, findings, or concl .i<;ions h>- adalnistr-itors, bur rather. -with' ■ 
-ore s.btle centre! -hicti ca . He exei .ised by_ questions the adn5-.i<;tr.Tf ion 
= 5'= snd wcr' it rentests. There is sose evidence^. that the administraf-r ^ 
'J-.- f-er: "-ntr-i - ver the research through adminifetr-ative action and de 
Zrhi .or.tr-]. in ->e minds of^sonse facul.ty and resekrchrrs, is si-fficlenr" 
rc-.sor to invalidate the work of the institutional *e|rfea'rcoers . '.nets m d 
re.ison, however, suggest that 1< is the. administrator who should be aslc'^g ' 
Questions and seeking "obiective" research for management and decision - .kjng. 

Tr.e EeneraL consensu';, .itsone researchers at least, 'is that while 
c-f •-orts'r.v.- be dir.cted.hy tiie administration , it is not an infri- -er.ent 
their o-ectivirv: in fact, rost researchers hejlieve thev would lose t »i^r 
lo.Ss if t.-fcv -ere r.ct^ obiective in th^ir efforts. Nor is' it' necessarilv - 
i rrin2e--r.t or. re^eat'ch " indeDeiderce" to seek answers to the questiMs ■ - . 
issues raised bv adnrinistr-ntors. faculty, or students who need tSw service-- 
or the institutional research office in facing institutional pr. '-: las: in fa- t 
-n-.-t researchers beTieve that the purpose of an institutional res*..irch '"fice 
i. to serve those needs, • - * 
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, 'The greatest threat to the objectivity and independence af insti- 
tutional research appears to be the growing necessity to provide externn'' 
users with institution?! data.' Federal and state forms come complete with 
definitions and response 'forms, whieh may or may not conform to the insti- 
tution's use of the data, but which nonetheless must become the standard, 
for 4ata collection and maintenance. Data requests from state coordinating 
agencies or controlling boar^ are_also takinj^ up an increasing axmJuiiL of 
the researcher's time and vifh the same general outcome: little or no in- 
stitutional pay-back or utility from the work* The verdict is sti)l out "n 
whether the push for centralized data systems at the state aad federal level 
"Is for efficiency or motivated by mistrust. 



At this point in time, however, the general conaensus is that facCTlty, 
students, administrators, and regents are willing?- to accept the data and the 
reports of the^ institutional researcher as an imi>artial representation of f-acl 
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STATEWIDE DAT& CCHJ^CTION: STRENGIBS, WEAKNESSES AND 
POSSIBrLITIES PERCEIVED BY INSTITOTJONAL RESEARCHERS ' 

• Charles H. Bryson and Glynton Smith 
Georgia State ttoiveraity 
jj , Atlanta, Georgia 



The Georgia higher education systen undertook the developiaent 
jf a comprehensive management reporting system. Whereas each of 
thirty-three separate institutions, ranging froa* small Junior 
colleges to large comprehensive universities, previously reported 
autonomously, this management infonaation system imposed structure 
and consistency. 

This p^^^r7escribes the statesrtde data colleQtion system cos- 



prised of an int;erdependent set of five sub-syste^sfo present a 
dynamic view'of activities and resources, ^treng^hs and weaknesses 
of this management infoniation system and its impac^upon the in- 
ternal operation of one university are presented as expei^ienced 
by an institutitinal research staff. 
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I^S>AC^ OF COLLSCPIVE BARGAHIING oh CXJLISGE DNIVERSiry 
HftNAGSKSHT niFORMATIOW SYSISHS 



599^-' 



by 



* / George 3--Tracr' ^.^.^ .f*' 

^ ^ Departnenrt of Educational Planning ' ' 

The (Ontario Institute for Studies in Education 
Toronto, Cntcurio 

■ '■ ^ . * ; ' 

The objective of this small scale research -and develo^^aent activity is to 
examine -the ?»ature and functioning of-our-Conteia^irary Banageaent^ inf orxsation 
. ^ syst«as' (HIS) under the present context of one aspect of university governance - 

collective bargaining. ' it should hk en^^hasized at -the outset that the investigator 
. is going to analyze the technical aspects of university HIS. Becatas^new 

kinds of relationships within an in^stiration (pt betv^n an institution and ' 
the external world) have taken place, it is irperative to* predict their' iE>act ■ 
upon the develcx^nt ar*d the use 6f an inforraatidn systen. 

Consider, then, the increasing role of collective bargaining, especially acadeaic 
collective bargaining, on the t:ar9iis. The "collegial" 'style of governance now 
co-exists in uneasy Duxtaposiiiion with the "adversarial" ocde forcally inherent 
in the structure^of collective "bargaining. In this new context, information 
systans |re bound to become ' objects f irsf of study and then of dispute./^' . 
Access to infomation is ^eaanded: is not infonsation p<r^r? Getting -an ^ 
^ ^ agreed st^er^nt of /acts," ho-^ver, in an adversarial situation is frequently 

as difficult as, settling the dispute itself. ' ttot only the 'use but' the very 
foundations of our inforaation systems will then ^ under scrritiny and 



attack. 



ERIC 



The essence of the natter is as follo-^^ rather carelessly, ^ have becoae 
used. to thinking of "infon^tlon" as juk'neutral "input" into a decision- 
making process. Bu^infomation" is itself ^output": How, , questions are 
pushed and argmaent^^^ue ov6r such issues as: juSt what was- the (input into 
your infomation systen? What values, v^se values, and whose "judgment cal^s 
d6es it presuppose? 1 / ' . ■ * ' 

The approach in this study will be based on ;the exsnination pf two' recent., 
dqcmoents - the Collective Ao reeae-ht^Between 'carletdn Dniversity aM.the 
Carleton Unive rsity Acadenic Staff a^ssociatiori . ' (December U, 1975), and the 
Heooifanduia of 'Agreeiaent Be tween ' the 'Govferiiiiq C<4icil.of the OniversitV oF 
Toronto and the^ Dniversity of Toro nto Fac^^lty Assoai^tion 
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spring 1977) . Tbe investigator will i,nterpret thes^ docusaents - clause by 
clause - and atte^Jt to detemine the data requiresents and inforaational' 
consequences* 

Therefore^^ this snail scale research and development activity will address 

its^f to scpe coEi^inaticm, or all, of the following questltAs: 5 

-wifSt kinds of data needs a2?e being* generated during the process of collective 

bargatining? ^ - " . 

-vhich data it^s are presently easily accessibli* ard ervediable? 

-which it^as "^re internal zo the institution xn question? 

-which it^as are external to the institution in question? 

-will it be necessary to establish a sr^all. secretariat in order to provide 

tne srngle case of vdlid facts, hence increasing adsinistrative costs? 

-who will settle qt^estions of definitions axid interpretation of data i^ens 

provided in the collective bargainizsc process? 

-i^h^ adninistrative category wil^. the costs of r^aintainii^ , vali4atir^, 

and updating data needs for collective bargaining be attributed? 

^will external parties, for exarnle, another university or an agency of the 

govemzentXli^ve access to this infoniation? If not, vhy not? (Ontario 

universities, beings "ptiblic-funded institutions, should .trrovide access to 

inrorr^tioTf) . \ ' ' * 

-will a collective agreez^t require the generation of professors* dossiers 

that vill contain pertinent naterial such as curriculun vitae, diplomas, 

evaluation on teaching and research, workloaa, ai^ other it«2s? 

• * 

-will collective bargadning lead to*ti^e fievelOooent of cosx»rehensive coesmter 
Dodels devoted to projecting ipstitutioiial ajad non- institutional costs? 
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loese papers discuss different fjerspectives regarding the dev^lop- 
o. co=oa programs and netvork capabilities. Jar the past sever'al 
years the autborsjiszs^epresented different sides of the question of 
using a aajor university -facility to host a statewide netvork of state 
colleges and co=unity' colleges. Ih back-to-back pfesentaMod, they 
vill share their experience?. One author is also responsible for V " 
nanagexient information For a statewide board and the other author was 
fcn^erly the dean of students at the University an/ before that, 
registrar at MIT. rney^ will discuss bith sanageaent expectations and 
data processing realities of sharing hardware and systems d4velopinents . 
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Is Ihere A Due Process In Planning 
HIS and Models? 



Clarence H. Bagley 
Inscitacional Studies and Planning 
.Arizona State University 
Tempe, Arizona 



t 



The basic purpose of ^ this paper is to show a direct relationship 
between governance -dec is ion making-maoageoent-planning, MIS and models. 
That relationship sho^rs that plaoaing, HIS and models reflect the varied 
states of the art of governance, decision making, aft^management in 
higher education. Planning, MIS and oodels are generally stated as 
planning in this paper, yet the reader should be aware of the sig- 
■ nif leant differences between the three terms. 

For the purpose of this paper there are five bas^j; tenets whieh 
will be helpful to the reader and more fully illustrate the concept 
^ given in the paragraph -above: 

1. Governance involves the compteheusive total of those involved 
in the decisions about essential issues of purpose, program^ 

-and resources. Yet'it should be also recognized that the ^ 
governance function and group are not equal in power or that 
which they govern. - " ^ 

2. Decision making by the governance group should usually be 

^ based upon broad principles of policy and clearly s^tated 

objectives (something that seldom happens in higber^edu- 
cation). . ^ - 

'3. After the governance group make} .the decisions, tfie Anage- - 
ment is to act upon those decisions of those governing by 
^ ' using Planning, MIS and models among other tools. Manage- 

ment does the ^lannin^ and may help set the goals of plan- 
ning or structuring th^ situation so as to imply goals. 

4. Leadership ^n. all phases of governance, decision making, 
management and planning is vital to organizational be- 
havior and' success. ^ ' , 

5. While theoreticallyv one may expect a continuous line of 
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descending ^u^hority from governance, ^declsion-jpaking, management, 
planning the .continuity is fractured and is not hierarchical in 
practice. - ' 

The diversity present in higher education then dictates a variety 
of due '^'processes as they now truly exist. The id^l situation would 1>e' 
that each institution *ould create a inare continuous line of proper 
procedures beginning with representative governance, a moderat-ely 
democratic decisionrmakihg process and a Sresponsible managetoent to carry 
out thd decisions in the best interest of those governing, 

Evidetie of recent surveys shows that governance is actually loore 
the predict of adainistration acting as management but with little in- 
put from faculty, stud^nts,^ or trustees. The potential develogjj^nt 
of a strong 'autocratic president acting within shared authority and en- 
couraging input from this governance structure may be the better model 
for planning with the most Ideal use o^ MIS and models. Where govern- 
ance is shared, l^fiput is respected and ^ere budget as funding is tied 
to clearly defined objectives, commonly agrcfed, then planning will be 
successful. 
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Decentral ization Of Data Processing Professionals - 
Its Impact On The Personnel Office - 
* of • » 

Virginia Polytechnic Institute and State Thjiversfty 



Barbara H. Durvln 
Systems Analyst r 
Personnel Office 
Virginia Polytechnic Institute and State, University 



The decision to decentralize ''data processing professionals has the 
potential of producing a significant Impact on an organi;jation. Whether 
this liDi^act will be positive or negative '^11 tiepend on the thorough 
review of all advantages and disadvantages before implanentatioh. if' 
done properly, decentralization can' be the -aeans to achieve more efficient 
and effective use otmnag^nt information systems. 

According to the classical theory of organization, decentralization 
is a process whereby a, higher central source of responsifility "and authority 
transfers certain functions to subordinate individuals and groups. The 
recipients of the transfered functions may be managerial or operative, line, 
or staff. It should be pointed out that in conjimction ^ the delegation 
of duties there must also be the apprbprlate level of responsibility and 
authority assigned. How else, can the individuals and gioups be held 
accountable for the results of the dec'entr^ization? At the same time,' 
the higher ^central ,sour^ cannot divorce themselves from the situation. 

* * 

Olti^tely, they are responsible for the actions taken by< their subordinates. 
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Introduction of 'a computerized ^data management* system and its associated 
4 personnel can have.an. inipact ott 'd^ibrganization. ^The dy'sfupctional side 

' . ^ ef fects^stecHning from behavioral prbb:|pis genjBr<.- ted by this revamping 9f 
\^ sal organization mu^t be minimized. It< should ^b^ npted that this will 

. .occur throughout all levels pf the hierarchy. Some individuals will not 
• * understand, the technology whlje othersL will not believe it to be 
. wise go use a system that* hae not been p;roven to operate properly. The 
long range effect of cessaiTting .tTo a management system* will aXso be- 
questicJned. . ■/ ^ ■ . ' ' ' 

- • ' . V ' ' . . ■ ' / 

Tfie^fu^iction of a decentralizes data processing* professional is a 



^ / multi-raceted one. ' To be technically proficient is not enough, . As hdfi 

bqen stated in recent Issues of ComputefWorld ; . ^It iff more important to he 
' able to .ponantinicate • If the user office cannot comprehend, teclmical 

expertise is lost. Therefore, a6 ''internal translauef^ should be in the 
^ . makeup of this Individual. That i$, they^should possess the' Skills to * 

refate to the user office in -a mauler they can appreciate^ It will 
^"^till ire apparent that the individual's* techivt^^lly co2a{?etent . tack of 



communication can. do tiore, to impecje^ projectrthan lack of technical 
backgrounds . - / - 

V - • . ■ ■ .u, .. -• - j. . • 

•>The purpose of this pJ^per is to explpte this'^conctept ^qd attempt -to ^ 

.relate to others 'hdw thiH* type of commitment mighi: enabJje^BBeir office to 

^ » ' f r ' . 

bettpr serve itself as well the college/unive»slty environment , -The 

decentrali^tidn of the. professional spaff in^o the larger o^ices at VPI&SIJ. 

* ' ' ' • ' . " . < y-^ ' ' 

- Jias provided for mgre efficient and effective use of the conqmting £actil\y 

and ^ata^a^e management system* . '^ • ' . ^ - " 
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A COMPUIER AS:»ISTED JOB SfHEOULlNG, JCL GENH^TION, 
FILL Li^RAK.Y MAIJ^EN/VNCE, . PROCEDURE tES'llNG ANB DOCUMrfrTATION SYSTQi 

•ISU JOB. PROCEDURE LANGUAGE SYSTEM (IStf-JPL SYSTEM)^ 

Frank Maly • , Wayne Osteaabrf , 

Asst. Director, Data Control Directo25, aDP Center. 

Iowa State University \owa^ State University 

#&njputer' Based Inf^rtoacion Systems *Analyst&, Programmers and ■ 
Managers invariably discuss the poraplexities and dif f itrulti^s of devel- 
oping and maintaining data processing prrocedures.. Generally this is due 
to the complex feature of computer job interactions, job*controi laa- 
guag€^ file interaction, library maintenai^e cohtrfjls and continual 
change^>data processing environments. Umle the coi^puter has directly 
beeq^used extensively for on-goiag applicatic5ns. work. In many cases it 
has not be^n used ^o an apjjreciable extent as an aid for^ computer* per- j 
sonnel ±rx developing systems fcrr their users and for m*a|i^^ng the Data 
Processing environment. • ' " * * . \ 

The I5U-JPL. System had "its beginning in .1970. Our 
original goal was to inaintain identical job procedures 'for the control 
sei.Eion and the analyst/progracmer sections. P*ior to thl% time.ir.one 
section would becoce ^vare of an update or correction, it? was diffJPc'ult 
to depend on this information being communicated to th'e oBher se'ction 
with the sane results. A second nuijor- goal was' to support Che dolmen- " 
talid^|oe th^e lar-.-u nupber of job procedures that 'S^re requirlng\-i la'i'ge 
am'.:.-t^' t£v;hnical and .secretarial help, for- m.iintalning' semi-acc'ur.lte 
an J legible JlWuniencs. / . ' * 

•As the job procedure system progressed, these two goals were 
■accoaplisheJ and the file becncre ^>ery useful in searching out' conditions 
that req^ii red updating to meet, the demands of coro^Tter system changes. ' 
Because of the standards and strict adherence to them, we betamAaware 
Of a multitude of additional features availaU* to *us. Lmailf adv^antage 
now IS the i;<n*ratioa of 03/VSl JCL, as this relieves th^<«^aff of the" 
tedious t.nsk.of ct-eatiag JCL.- This also assures the standardization of 
JCL. The improved qaalitx of our documentation is also 'realized as an'* 
as.';et by^ur staff. _ ' ' ' * ' 

• . ^\ . ' ^ ■ ■ ^ ' ' . 

^ An example of how the'lSU-JPL Sysrem was a gre^ asset to our' Center ' 
was during, the conve-rsion from. DOS" to OS which was^-done without additlona] 
demands, on the staff, other than the pro^ra^jmq^- wKo wrote the computer. ^ 
pragr-^ to generate the' new DS/J'CL. f^^' , . ' 
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As we look intq rfhe future,- the ISU-JPL System is expected %> b« 
very instrunencal in Conversion's chat will be for-chcoming. . Bo^ example, 
new software night 'decrease the sbrt work areas needed by 30Z*. To make 
this change a comput^pb/graa could feialculate the number of tracks ■ 
for the sort work are^S^r all procedure, and" generate a new procedure 
file -with t^\Aip^?^ed source statements reflecting the changed sort worlT 
area. Tjpe ujidteft^ procedure file /would then be processed by the JCL- ' 
generator t?b tipdate the PROC.LIB. f<?r all-jo^s using sorts,. This would 
autoniatdcally make all PROC.IlE, procedures current. Other examples, 
might be tcf automat ical:ly change procedures and m ^or magnetic disk 
and tape configuration dhang^^, printer changes, enaf*2ing the<possible 
efrccLs of changes in eomp.il,ers (such as a change in Support level). A 
hardware, -etft. ' A 

We feel that the major measurement -of . success/of 'the ISU-JPL System 
is chat it greatly. enhances the analy^t/programm^ production capability 
and our staff has become very appreciative o^idc^dvantages. The 
coding is analogous to programming; theref;>^ natural to use*and 

is .used without h^itation, Ihish succes^^' are very important at a time 
when labor dosts hte. becoming more prominent than hardware costs, in Data 
Processing Centers. 
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